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tiinnr 


UNIT 


Unit  Heaters  bring  you  many 
uiralle  design  and  construction  features, 
celled  with  important  advantages  in 
effort,  economy,  and  ease  of  heatiM^ 

(ICat  comes  fast,  even  from  a  col4:lpK- 
p  is  spread  uniformly  to  all  P^s  of  th 
Drking  area.  It  is  not  allowed  ^bank  u; 
lelessly  under  the  ceiling,  i^ts  are  con 
nd,  both  unit  and  theyi^r^yT^  piping  are 
Overhead,  out  of  the^j^^^sy  to  relocat 
if  necessary.  Heat  u^p?f&pacity  often  exce 
that  of  other  typ^T costing  twice  as  muc 


.for  MAXIMA 

comfort, 
i^conomy,  an 


ORINNILl  THIRM0U||H|H 
W«t«r  UniyiJ^ 
4  MMa*!*  ...  IS  *iiM  —  Umm  S$.*00 
t«  17S.S00  Mtiri  iMia;  4«liv*r*d, 
Stw  p»r  ht^ 

ThrM  basic  mud^ls — hori^on- 
tal,  vcrtiral,  mnd  a  tpacial  hori* 
lontal  Taatilr' model.  (Adjust* 
able  vdocity  noezia  also  avail¬ 
able^  for  use  on  horiiontal 
All  models  have  plain 
thermostatic  trap,  the  simplest 
and  least  expensive  kind  of  a 
trap,  made  practical  because 
of  unit's  exclusive  internal 
cooling  leg;  maximum  capac¬ 
ity  provided  and  destructive 
water  hammer  eliminated  by 
built-in  pitch  of  tubes.  Many 
other  important  features. 


ORINNILl  m 
0«s*Sired  Unit  HeataW 
AvaUaM*  ia  7  site*  —  ranfiiwS^aai 
2S,040  ta  300,000  Bra  ha^mtaui 
Grinnell  Gas-FirednWnit 
Heaters  are  easy  t|^^ntB]|, 
simple  to  operate  ^^Rnain- 
tain.  Efficient  perffl^Snee  is 
assured  —  with  ataBype  of 
gas  —  by  modernjIPrsign  of 
burners  and  heat^xchanger, 
fan  unit. 


Gt^well  Unit  Heaters  by  over  60 

yeSKof  heating  experien^P^d  proved  by 
tro^^-free  service  in  count^^jnslallations. 
Th<5ore  distributed  by  a  coast-?0s^ast 

of  plumbing  and  heating  j^^rs  . . . 
and  inpver  30  principal  cities,  Grinnera^ 
engineas  can  offer  on-the-spot  advice  ai^k 
help  on  i^ur  heating  problems.  For  new 
buildings, >pr  for  modernizing  existing  heating 
systems,  it^akes  good  sense  to  call  on 
Grinnell  —  for  the  unit  heater  that 
will  meet  specific  needs. 


proper  motor  an 
Automatic  safety 
atas  to  shut  off  irAin  gas  sup¬ 
ply  if  pilot  goe^out.  Flash¬ 
back  and  axtinegon  noisa  pra- 
vantad  by  tha  ^Dnars*  raised 
port  design  ati^'propar  port 
site  for  the  American 

Gas  Associan^  approved. 


AVAILABLE  FR^  YOUR  LOCAL  DISTRIBUTOR. 


Orinnall  Cempany,  lac.,  Srevideace,  Rhode  Ulead 

Moaufecturer  of:  pipe  RHiags  *  weldiag  Rniagt  «  forged  steel  Reaget  *  steel  aipplet  *  eagiaeered  pipe  hoagert  oad  supports 
Theraielier  uait  heaters  *  Oriaaell-Seuaders  diaphragm  valves  *  prefabricated  pipiag  •  Criaaeil  automatic  fire  protectioa  systems 
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IaST  MOtMA  lUINOIS 


Ve  Bothezat 


I  MOTNIIAT  pans.  HY.11II 

I  MvIsIm  cf  Awrl««B  MacbiM  mmd  Mvfcli,  Im. 
I  ImI  MNhu.  IHImI* 

P  A  M  G  I  O  Tm,  bImm  iMid  mu  caUIob  o«i  your  now  ContrM' 
^  ^  I  u«ol  Roof  Voi»Mlo4of. 


American  /Machine  and  /^efals,  Inc 


For  whisper-quiet  operation  on  schools, 
hospitals,  etc.  Runs  at  low  speeds,  moves  large 
volumes  of  air  efficiently  against  static 
pressure.  Low  in  silhouette,  distinctively  profiled, 
hlends  well  with  modem  architecture. 

Send  for  new  l6-page  caulog  which  also  contains 
a  section,  "How  to  Selea  a  Roof  Ventilator." 


CENTRIFUGAL  ROOF  VENTILATOR 
.  .  .  QUIET  RUNNING,  LOW  SILHOUETTE 


Easttrn  Stot*  Hospital,  Knoxvillo,  Tonn.,  built  in 
1884,  modornixod  its  hooting  with  a  13-zono 
Wobstor  Modorator  Systom  of  Stoom  Hooting. 
Systom  oporotos  through  o  singlo  control  control, 
providos  doublo  bonoflts:  Oivos  grootor  hooting 
comfort  at  lowor  fuol  cost. 

Steam  heating  has  been  completely  modernized 
throughout  this  71 -year-old  state  mental  hospital. 
Multi-zoned  Webster  Moderator  Control  now 
links  widely  sc'parated  buildings  in  an  endless 
chain  of  heating  t'omfort  and  fuel  ectmomy.  Out- 
d(H>r  thernu)stat  gives  weather-c*ontrolled,  con¬ 
tinuous  heating.  I^diators  are  always  pleasantly 
warm,  never  unpleasantly  hot. 

Seven  Variators  give  manual  control  for  ((uick 
warm-up  or  reduced  heating  in  the  seven  major 
zones  of  Klectronic  Webster  Moderator  Control. 
Outlying  buildings  have  separate  Webster  EH-10 
M(Hh‘rator  Camtrols.  Webster  Convectors,  con- 
c-ealed  Im'IuiuI  sturdy  grilles,  have  key-o|x*ratetl 
valves  for  individual  complete  shut-off.  In  the 
men’s  dormitory,  hot  water  heating  through  a 
heat  exchanger  is  ctmtrolled  for  draft-free  cxjin- 
fort  by  Webster  Continuous  Flow  Control. 


Want  less  over-  and  underheating?  fast  delivery 
when  outd(K)r  temperature  falls?  manual  regu¬ 
lation  when  needed?  balanced  steam  distribu¬ 
tion?  Ask  your  Webster  Representative  about 
Webster  Moderator  Controls,  or  write  us. 

Address  Dept.  HV-11 

WARREN  WEBSTER  &  COMPANY 

Cuniden  5,  N.  J.  Representatives  in  Principal  U.  S.  Cities 
In  Canada,  Darlina  Brothers,  LimUetl,  Montreal 


/  WEBSTER  \ 

MODERATOR 

tmAM  MAM 

SYSTEM 

OF  STEAM  HEATINO^ 

**G>ntrolled  by  the  weather” 


OHi«r  Wsbstsf  HMting  Equipment  includes 
Webster  Steam  Hecrting  Specialties  for  heating 
ana  process  applications;  Tru^erimeter  Heating  with  Webster 
Wolvector  or  Waster  toseboard;  Unit  Heaters.  Data  on  request. 
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GrcMiad  Plan  at  Eastern  State  Hospital,  Knos- 
vllle,  Tenn.,  showing  with-ly  separate  buildings 
heated  by  Webster  Moderator  System. 

(Below)  Main  Building.  Arcbitec-ts  and  Engi¬ 
neers  for  heating  modemixation:  Baumann  It 
Baumann,  Inc.  Heating  Omiractor:  John  F. 
Humphrey  Co.  —  both  Knoxville. 


A  typical  Webster  Convector  is  concealed 
behirid  this  sturdy  aiKl  attractive  grille.  All 
radiators  in  Webster  Moderator  Systems  vt 
steam  at  the  same  time  and  substantial^ 
in  proportion  to  the  need  for  steam.  This 
balanced  heat  distributiim  b  achieved  with 
accurately  sized  metering  orifices. 


Webster  Moderator  Central  Control 
Station  at  Eastern  State  Hospital.  ,\n 
outdoor  thermostat  controb  23.53.5 
sq.  ft.  of  installed  direct  radiation 
through  control  cabinet  at  top  center. 
Seven  Variators,  below,  give  manual 
control  in  the  seven  major  zones. 
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short  story  about  the  H 

PIPE  INSULATION  ■ 
that  RAIN  can't  RUIN 


Snap* On  it  totally  new  and  different— the  first  all* 
new  pipe  insulation  in  60  yearsi  It  won't  get  gummy 
or  muddy  when  wet.  It  won't  crack  or  crumble  when 
dry.  It's  4  to  10  timet  lighter  than  other  pipe  insula¬ 
tions.  In  thermal  efficiency,  it's  superior  to  any  pipe 
insulation  on  the  nKirket.  What's  more,  Snap*On 
con  be  applied  much  easier  and  faster  on  any  job— 
and  the  more  intricate  the  piping,  the  more  Snap*On 
cuts  application  costs. 

See  for  yourself— write  today  for  samples  and  com¬ 
plete  technical  data. 


This  true  story  concerns  G-B  Snap*On,  the  new  one- 
piece  molded  pipe  insulation  of  fine  glass  fibers. 

It  happened  in  Milwaukee,  in  June  this  year.  For  11 
days,  no  one  saw  the  sun— just  rain,  rain,  rain.  Dur¬ 
ing  this  wet  spell,  G-B  Snap*On  was  exposed  to  the 
elements  in  the  partially-completed  Centrol  YMCA 
Building  (see  photo).  Time  and  again,  the  insulation 
was  drenched— but  when  it  dried  out,  it  wos  good- 
os-new  and  not  a  single  section  needed  to  be  re¬ 
placed! 

This  actual  case  history  highlights  the  fact  that  G-B 

SNAP* ON  DISTRIBUTORS  IN  58  CITIES  ARE  LISTED  UNDER 

R||.  U.  S.  rat.  Off. 

"OUSTIN-BACON  INSULATIONS"  IN  THE  YELLOW  PAGES 


- - - —  -  (j  /  r  (f  bacon 

Tkariital  and  ocewtfical  gloM  fibar  inMlotioni  •  Pip*  couplingt  and  fitting*  •  AAoldod  glou  fibar  pip*  inttilafion 

222  W.  lOHi  t«..  Keeses  City.  Mo. 
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HIGH  SPOTS 

•  ^'arm  air  furnace  sales,  all  types,  for  first  8  months  of  1955  were  831,418 
compared  to  658,287  for  same  1954  period.  Of  these  totals,  90%  were  forced  air 
units  in  ’54,  up  to  94%  of  total  in  ’55.  As  to  fuels,  4%,  38%  and  .58%  were  coal,  oil 
and  gas,  respectively,  in  ’.54.  In  ’55  the  breakdown  was  4%,  .35%,  61%  resjiectively. 

•  Retail  sales  of  room  air  conditioners  reached  an  all-time  high  during  the  19.55 
season  of  about  1.3  million  units  compared  with  about  1.0  million  in  19.54,  Air- 
Conditioning  and  Refrigeration  Institute  figures  show. 

•  National  Research  Council  has  appointed  a  committee  of  15  under  surveillance 
of  the  Building  Research  Advisory  Board  to  study,  for  FHA,  the  effect  of  automatic 
sequence  washing  machines  on  individual  sewage  disposal  systems.  Aim  is 
to  verify  field  reports  that  washing  machine  effluent  is  responsible  fur  failure  of 
septic  tanks. 

•  Support  of  the  Federal  Trade  Commission’s  new  trade  practice  code  for  the 
wholesale  plumbing  industry  was  voted  by  the  board  of  the  American  Institute 
of  Wholesale  Plumbing  and  Heating  Supply  Associations,  Inc.,  at  the  group’s  fourth 
national  convention  in  New  York  September  19. 

•  The  Atomic  Energy  Commission  is  inviting  proposals  for  development,  design, 
construction,  and  operation,  in  the  U.  S.  and  possessions,  of  power  reactors  in  a 
wide  range  of  capacities  to  demonstrate  the  practical  value  of  such  units  for 
commercial  use. 

•  About  2  million  tons  of  sulphuric  acid  yearly  pollute  the  air  over  New  York 
City,  officials  report.  This  and  declining  sootfall  traced  to  increasing  use  of  low 
grade  fuel  oils  high  in  sulphur.  See  News  pages. 

•  A  nuclear  power  plant  expressly  designed  to  produce  20,000  kw  of  heat 
and  5,000  kw  of  electricity  is  being  shown  in  1/32  scale  model  form  in  various  sec¬ 
tions  of  the  country  by  Allis-Chalmers  as  principal  subcontractors  for  Argonne  Na¬ 
tional  Laboratory,  where  full-scale  water  boiler  plant  is  being  built. 

•  Quieter  air  conditioners  and  fans  may  result  from  development  by  Dayton  Rub- 
l>er  Co.  of  the  first  machine  accurately  to  measure  V-belt  vibrations.  Tabulating 
vibrations  down  to  .0001  of  an  inch  amplitude,  the  machine  will  enable  engineers  to 
produce  more  efficient,  longer  lasting  and  much  quieter  V-l>elts. 

•  A  transportable  air  conditional  shelter  for  electronic  equipment  has  been 
designed  and  built  at  New  York  University  for  the  USAF  Air  Research  and  Develop¬ 
ment  Command.  An  aluminum  sandwich  cubicle,  seven  by  seven  by  thirteen  feet, 
shielded  against  radio  interference,  is  conditioned  by  three  %  ton  units  for  o|»eration 
from  —65  deg  F  to  140  deg  outside  and  can  be  carried  assembled  in  a  flying  boxcar. 

•  The  City  of  Lamed,  Kansas,  has  put  into  operation  America’s  first  gas  turbine 
fMiwered  electric  plant  with  a  12.50  kw  unit  supplied  by  Westinghouse. 

•  European  technicians  are  currently  in  the  United  States  to  study  methods  of 
producing  liquid  natural  gas  by  refrigeration  and  transporting  it  by  high  pressure 
tanker  to  tie  into  dockside  mains  supplying  ImsI  utilities.  Means  are  being  studied  for 
using  refrigerating  effect  of  re-evaporation  process  for  commercial  purposes.  See 
News  pages. 
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WASHINGTON  OVBRTONBS 

by  LORING  OVERMAN 

After  the  first  shock  of  the  President’s  illness  it  was  businc»s-aa>usual  in  Wash* 
ington.  Wisdom  of  the  Eisenhower  insistence  upon  delegating  authority  was  imniedi* 
ately  apparent.  The  ‘’team”  re-grouped.  Signals  were  called  as  in  the  past  during 
Presidential  absences.  There  were  no  deviationists,  no  opportunists. 

It  became  obvious  that,  barring  something  extremely  unusual,  the  team  had  been 
well  prepared  for  just  such  an  emergency. 

Wluit  of  Honaing  and  Construction?  q 

•  Check-reined  by  tighter  mortgage  credit,  housing  starts  dropped  more  than  sea¬ 
sonally  in  September  to  11.3,000  units.  Nine-month  total  for  ’55  was  1,047,000,  only 
slightly  below  the  January -September  record  of  1,113,000  reached  in  1950. 

•  Prompt  rdaxation  of  housing  credit  restrictions  was  anticipated  if  housing  starts 
continue  to  drop.  Forecasters  agree  the  Administration  will  take  every  precaution  to 
keep  such  starts  rolling  at  minimum  rate  of  1.2  million  annually. 

•  Federal  Housing  Commissioner  Norman  P.  Mason  Confirmed:  don’t  think  any 

further  credit-tightening  actions  are  called  for  at  the  present  time.”  (July  30  FHA 
action  increased  required  down  payments  by  2%  and  shortened  mortgage  loan  periods 
from  30  to  25  years.)  Commissioner  Mason  emphasized  that  the  July  30  order  was 
not  a  permanent  action. 

•  Despite  reduced  housing  starts  total  construction  outlays  for  September  topped 
$4  billion;  third  quarter  outlay  reached  $11.9  billion,  9%  ahead  of  last  year’s  third 
quarter.  Total  for  year  now  estimated  at  $41.6  billion — 9%  better  than  last  year’s 
$37.6  billion. 

•  Of  particular  interest  is  the  outlook  for  construction  under  the  lease-purchase 
contract  plan  approved  by  Congress  for  the  Post  Office  Department  and  (general  Ser¬ 
vices  Administration.  Both,  subject  to  Budget  Bureau  approval,  were  authorized  to 
contract  in  advance  to  lease  suitable  structures  built  for  them  by  private  capital. 
Long-term  prospect  is  for  5,000  eligible  projects  to  cost  $2.5  billion. 

Already  approved  by  Budget  Bureau  and  House  Committee  on  Public  Works  are 
50  projects  for  $105  million.  Post  Office  also  has  lease-purchase  contracts  under  con¬ 
sideration  for  300  projects  at  $250  million;  GSA  50  projects,  $250  million. 

•  Washington  hasn’t  forgotten  the  housing  windfalls.  New  fraud  section  in  criminal 
division  of  Justice  Department  takes  over  National  Housing  Act  Fraud  Unit  organized 
last  year.  Will  continue  investigations  of  housing  scandals. 

•  Public  Housing  Administration  has  set  up  priority  rules  to  allocate  the  45,000- 
pnblic  housing  units  authorized  by  Congress  for  current  year.  First  priority  goes 
to  families  displaced  by  urban  renewal  programs.  Second,  communities  which  have 
started  projects  under  prior  programs,  but  have  been  unable  to  complete  them;  third, 
new  projects. 

•  The  battle  of  downtown-vs.-«uburbia  continues,  with  air  conditioning  people 
the  winners,  regardless  of  the  outcome.  Downto%vners  are  planning  exciting  programs 
of  modernization  which  will  involve  much  air  conditioning;  suburbia  will  start  from 
scratch  with  new  drainage,  plumbing,  rambling  design  and  ample  parking  areas. 

Barring  some  new  twist  in  international  affairs.  Departments  of  State  and  De¬ 
fense  will  continue  the  lead-from-strength  policy  followed  in  the  past  by  the  Eisen¬ 
hower  team.  Consequently: 

•  Military  spending  for  fiscal  1956  is  estimated  at  $34.5  billion  by  Defense  Secretary 
Wilson. 

•  Defense  contractors’  allotments  of  controlled  materials  (steel,  copper,  alu¬ 
minum)  for  ”A”  products  will  rise  again  in  the  first  quarter  of  1956. 

•  Shades  of  World  War  II!  During  the  last  six  months,  3,716  DX  primdty  ratings 
have  been  issued  by  Department  of  Commerce  Business  and  Defense  Services  Ad- 

(CotUinued  on  page  8) 
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LHtle  Drops  of  Water  (Condensation) 


The  owners  of  a  path-breaking  apartment 
development  had  to  pay  a  repair  bill  of  over  a  mil¬ 
lion  DOLLARS  for  ripping  out  condensation-soaked 
insulation  and  replacing  damaged  piaster  walls. 

It  was  necessary  to  move  a  fine  country  home 
to  a  new  site— the  state  highway  was  coming 
through.  It  could  not  be  done.  The  sills  of  the  house 
had  rotted  on  account  of  condensation  in  the  walls. 

Today’s  tightly  built,  high-humidity  houses 
create  vapor  problems.  Vapor,  which  is  a  gas,  has 
1/205,000  the  density  of  water  at  32*F;  about  one 
millionth  the  density  at  0*F.  Sometimes  there  is 
excessive  flow  of  vapor  through  walls  and  ceil¬ 
ings  into  cold  building  spaces.  This  enhances  the 
formation  of  destructive  condensation,  especially 
where  an  adequate  vapor  barrier  is  lacking,  or 
where  there  is  one  with  too  many  breaks,  or  which 
while  waterproof  is  not  sufficiently  vapor-proof. 


The  U.  S.  National  Bureau  of  Standards 
has  published  an  informative  booklet  describing 
the  destruction  that  condensation  can  cause  and 
means  of  prevention.  It  is  entitled  "Moisture  Con¬ 
densation  in  Building  Walls."  Send  us  coupon  for 
a  FREE  copy. 


METALS  ARE  THE  BEST  VAPOR  BARRIERS 


.  There  is  now  a  new*,  multiple  aluminum,  which 
forms  a  continuous,  edge-to-edge  "blanket"  of  uni¬ 
form  depth  between  studs  or  joists,  giving  the 
entire  area  maximum  protection  against  vapor- 
flow  and  condensation  formation  as  well  as  against 
heat  loss  or  intrusion. 

The  aluminum  sheets,  376  ft.  to  750  ft.  long 
■are  almost  impervious  to  water  vapor.  Infiltration 
under  the  flat  stapled  flanges  is  slight.  Condensa¬ 
tion  formation,  on  or  within  this  type  of  insulation 
is  minimized  because  of  the  scientific  construction 
of  multiple  layers  of  aluminum,  fiber,  and  air  spaces. 

The  surfaces  of  this  aluminum  have  high  heat 
ray  reflectivity  (97%);  low  absorptivity  (3%); 
and  low  emissivity  (3%).  Conduction  is  slight  be¬ 
cause  of  preponderant  air  spaces  of  low  density. 
Aluminum  and  fiber  layers  retard  convection,  outer 
and  inner.  It  is  available,  prefabricated,  as  Infra 
Type  6  or  Type  4.  .p,u«t  .ppiM  for. 


COST  OF  EDOE-TO-EDOE  INFRA 
Multiple  Aluminum  Insulation 
installod  in  now  construction  botwoon 
wood  joists,  motoriol  and  labor 

Typo  6-PS  about  1 0^  sq.  ft.  Typo  4-PS  about  sq.  ft. 

*P«t«nt  oppliod  for. 


INFRA  INSULATION,  Inc.,  Dept.  V-ll 
626  Broadway,  New  York,  N.  Y. 

□  Please  send  FREE  U.  S.  Bureau  of  Stand¬ 
ards  Booklet  BMS  63. 

□  Please  send  pree  Infra  Insulation 
samples. 

Name _ 

Firm. _ _ _ 


Address- 
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minutratiofi.  The  DX  ratings  outrank  conventional  preference  ratings  for  controlled 
materials.  If  these  fail,  however,  BSDA  issues  a  special  directive  requiring  delivery 
by  a  specified  date.  During  1955,  6,155  DX  ratings  have  been  kaued. 

•  Heating,  ventilating  and  air  conditioning  manufacturers  desiring  to  be  high  on 
the  defense  production  list  in  the  event  of  a  mobilization,  now  hear  this:  The  first 
concerted  drive  in  almost  five  years  to  sell  indiistriai  mobiliaation  planning  is 
now  taking  place.  A  series  of  meetings  between  defense  and  industry  experts  is  under 
way.  Plan  is  to  develop  a  list  of  100  highly  critical  items;  then  set  up  machinery  to 
self-trigger  their  production  (from  component  to  final  assembly)  in  an  emergency. 

•  Navy  is  helping  the  cause  along  by  making  available  first  revision  of  its  procure* 
ment  directivea  since  1952.  Available  at  Government  Printing  Office,  Washington, 
D.  C.,  for  $2.50. 

•  Air  Force,  at  industrial  mobilization  conferences  throughout  the  country,  is  out¬ 
lining  two  plans  of  speeding  conversion  to  defense  production.  Both  have  fancy 
names — “Production  A<‘celeration  Capability  Concept,”  and  “Production  Compression 
Concept.” 

Office  of  Defense  Mobilization,  at  regional  conferences,  is  unveiling  its  utilization 
of  industrial  resources  plan  of  production  pools  comprising  related  facilities  in  an 
entire  small  to  medium-size  community. 

•  Opening  of  new  defense  needs  to  examinati«)ii  by  industry  involves  additional 
security  problems.  To  meet  them  The  Defense  Department  has  ordered  the  creation 
of  an  industry  advisory  committee  on  safeguarding  classified  information.  Group 
will  recommend  security  procedures  and  will  consist  of  15  members  drawn  from  in¬ 
dustrial  educational  and  research  establishments  requiring  access  to  classified  infor¬ 
mation. 

Speaking  of  Fuels  t 

•  Production  of  natural  gas  in  19.55  is  to  pass  the  1954  record  high  of  11  trillion 

cubic  feet.  Customers  of  gas  will  mark  a  new  high  at  29  million;  consumption  in 
homes  will  be  up  9%  over  previous  high;  sales  of  gas  appliances  and  equipment  in 
most  major  categories  will  top  previous  high  year,  1950.  ^ 

Next  year  .  .  .  more.  Reasons:  Multi-billion  dollar  expansion  in  gas  pipelines; 
increasing  popularity  of  gas  with  home  builders;  industry  trend  toward  gas  as  a  fuel, 
a  tool,  and  an  ingredient  in  many  processes. 

•  Petroleum  consumption  in  1955  may  inerMse  by  8%  over  last  year,  with 
reserves  up  only  2  to  3%.  US  output  will  account  for  only  50%  of  Free  \X'orld  oil  in 
1955— -down  from  70%  in  1946. 

Signs  of  the  Times  i 

Senator  Clinton  Anderson  (D.,  N.  M.)  speaking  before  the  American  Mining  Con¬ 
gress:  “My  hunch  is  that  we  are  still  selling  the  future  of  atomic  power  short.” 
Mr.  Anderson  referred  to  recent  predictions  that  uranium  was  being  over-produced. 
He  urged  the  Atomic  Energy  Commission  to  declare  by  next  Spring  how  long  it  in¬ 
tends  buying  uranium  and  at  what  prices. 

•  Smog  study  i  Grants  totalling  $295367  have  l>een  made  to  10  institutions  to 
conduct  studies  “designed  to  answer  many  puzzling  questions  and  help  eliminate  many 
of  tlie  dangers”  of  air  pollution.  The  grants,  from  a  $500,000  fund  made  available 
by  Congress,  were  awarded  by  the  Public  Health  Service  on  recommendation  of  the 
National  Advisory  Health  Council. 

•  Participating  industrial  firms  will  finance  cost  of  a  $750,000  nuclear  research 
center  with  atomic  reactor  at  University  of  Bufialo.  The  university  will  own  and 
control  the  research  center.  Purpose:  to  train  engineering  students  and  carry  on 
research  for  industry. 

•  During  September  83  permits  giving  industrial  holders  access  to  restricted  data 
on  atomic  energy  were  issued  by  the  Atomic  Energy  Commission,  raising  total  to  379. 
Additional  security  clearance  is  required  to  examine  confidential  data,  with  further 
screening  for  information  marked  “secret.” 
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BOSTON  PUBLIC  LIBRARY 
Erected  1888 

Wrought  iron  used  for  all  heating  sys 
tern  services  throughout  the  building 


HOTEL  TOURAINE 
Erected  1896 

Wrought  iron  installed  in  small  drain¬ 
age  lines,  entire  heating  system 


HUNTINGTON  AVE  Y.M.C  A 
Erected  1912 

Wrought  iron  used  for  all  heating  sys¬ 
tem  services  throughout  the  building 


U  S  CUSTOMS  HOUSE 
Erected  1900 — Additiort  1914 

Wrought  iron  used  in  addition  for 
hot  ond  cold  water  risers,  soil,  woste, 
vent  and  leader  lines 


I  . 


SHERATON  PLAZA 
Erected  1912 

Wrought  iron  in  fire  lines,  soil,  waste, 
vent  lines  under  8",  steam  supply, 
return;  i  efrigei  otion,  brine  lines 


r 


1 


-  ■  •-»'  ^  “  •  •  _ 

CHAMBER  OF  COMMERCE  BLDG 
Erected  1924 

Wrought  iron  install#‘d  in  small  drain 
age  lines,  entire  heating  system 


YIARS  SiRVICE  LIFE 
TO  DATE 

BOSTON  PUBLIC  UBKABY 


HOTfl  TOURAINf 


SHiRATON  PIAZA 


HUNTINOTON  AVI.  Y.M.C.A. 


U.  S.  CUSTOMS  HOUSi 


CNAMBIR  OP  COMMSRCi  BIOO. 


A  performance  page  from 
BOSTON . . .  more  proof  of  the 
durability  of 

WROUGHT  IRON  PIPE 

Responsible  for  the  increasing  use  of  wrought  iron  pipe  in 
modem  building  programs  is  the  growing  practice  among 
architects  and  engineers  to  take  a  look  into  the  past  for 
their  guide  to  today’s  material  selection.  Typical  of  the 
support  they  find  for  wrought  iron  is  illustrate  by  these 
Boston  buildings.  Here’s  proof  of  longer  life,  at  lower  cost 
per  year.  Write  for  our  bulletin.  Piping  for  Permanence. 

A.  M.  Byers  Company,  Pittsburgh,  Pa.  Established  in  1864. 
Boston,  New  York,  Philadelphia,  Washington,  Atlanta, 
Chicago,  St.  Ix>uis,  Houston,  San  Francisco.  International 
Division:  New  York,  N.Y.  Attailable  throughout  the  world. 


BYERS 


COEROSION  COSTS  YOU  MORE  THAN  WROUGHT  IRON 

WROUGHT  IRON 

TUBULAR  AND  HOT  ROLLED  PRODUCTS 

■  IICTRIC  PURNACI  OUAtITY  STfil  PRODUCT! 
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BRIEFLY  STATED 

*  Mechanical  equipment  of  a  specific  industrial  installa* 
tion  is  today  fre^iuently  a  very  complex  matter.  In  such 
cases  there  is  frequently  a  need  for  handbooks  prepared 
for  the  maintenance  personnel  of  the  installation.  Conse> 
quently,  an  organization  has  been  set  up  known  ns  the 
Factory  Handbook  Section,  Kenneth  A.  Young  Associates, 
233  Harvard  Street,  Brookline,  Mass.,  for  the  prepnration 
of  such  handbooks.  Stress  is  placed  upon  the  heating  and 
ventilating  systems,  piping  systems,  electrical  distribution 
systems,  chemical  process  systems,  etc.  The  systems  are 
described  and  illustrated,  operating  instructions  are  pre* 
sented,  and  maintenance  and  trouble  shooting  data  are 
included  where  applicable  These  handbooks  are  prepared 
by  engine<;rs  who  go  into  the  factory  or  other  installation, 
gather  facts  from  the  equipment  itself,  existing  drawings, 
and  from  |>ersf>nnel  on  the  job.  Handbooks  for  new  plants, 
additions,  etc.,  are  prepared  in  conjunction  with  the  ar> 
chitectural  and  engineering  firm  designing  the  installation. 

*  T.  Reid  Mackin,  for  many  years  in  charge  of  the  Chicago 
office  of  International  Heater  Company,  Utica,  N.  Y.,  re¬ 
tired  Ofttolier  1.  Mr.  Mackin  was  with  that  company  since 
May,  1920,  when  he  joined  the  sales  organization  in 
Chicago.  He  is  widely  known  in  the  middle  west,  particu¬ 
larly  in  the  Chicago,  Indiana  and  Wisconsin  areas. 

*  Creation  of  a  new  market  research  department  and  ap¬ 
pointment  of  a  department  manager  have  been  announced 
by  L.  O.  F.  Glass  Fibers  Conqiany.  Heading  the  facility 
will  he  Norman  F.  Hcydinger,  who  will  be  responsible 
for  analyzing  the  market  for  a  wide  range  of  glass  fiber 
products  manufactured  by  the  company. 

*  Kdward  O.  Fxlney,  Jr.,  has  lieen  appointed  project  man¬ 
ager  for  the  nuclear  power  program  of  the  Westinghouse 
Electric  Corporation’s  steam  division.  South  Philadelphia, 
Pa.  Formerly  a  steam  application  engineer,  Mr.  Edney 
joined  Westinghouse  in  Birmingham,  Ala.,  in  1945  as  a 
memlier  of  the  company’s  graduate  student  training 
program.  Since  1952,  he  has  held  the  position  of  order 
service  manager  for  the  division. 

*  The  resignation  of  G.  V.  Parmelee,  senior  research  su¬ 
pervisor  at  the  Cleveland  Research  Laboratory  of  the 
American  Society  of  Heating  and  Air-Conditioning  En¬ 
gineers,  effwtive  September  30,  has  been  accepted  by 
the  ASHAE  Committee  on  Research,  according  to  an  an¬ 
nouncement  hy  John  EX  Haines,  president  of  the  Society. 
Mr.  Parmelee,  who  has  been  a  memlier  of  the  Research 
staff  since  1945  and  the  author  of  many  ASHAE  tech¬ 
nical  papers,  has  taken  a  position  with  the  Arabian- 
American  Oil  Co.,  and  will  be  stationed  in  Dhahran, 
Saudi-Arabia.  He  will  be  assigned  to  its  general  engineer¬ 
ing  organization  as  a  staff  engineer  specializing  in  air 
conditioning  and  refrigeration. 

*  C.  L.  Peterson  has  been  appointed  vice  president  and 
general  manager  of  the  Brown  Instruments  Division, 
Minneapolis-Honey  well  Regulator  Co.  Mr.  Peterson  had 
formerly  been  divisional  vice  president  and  will  be  re¬ 
sponsible  for  the  direction  and  coordination  of  operations 
in  all  departments  of  the  Division. 

*  0.  L.  Canfield,  a  vice  president  and  director  in  the 
firm  of  Albert  Kahn  Associated  Architects  and  Engineers, 


Inc.,  Detroit,  and  estimating  genius  of  the  organization 
for  the  past  40  years  died  September  20,  in  Beaumont 
Hospital,  Royal  Oak,  Michigan.  Mr.  Canfield  was  bom 
in  a  log  cabin  in  Michigan  72  years  ago,  was  graduated 
from  the  Constantine  (Michigan)  High  School  and  later 
from  Purdue  University  with  a  degree  in  Civil  Engi¬ 
neering.  Mr.  Canfield’s  association  with  the  Kahn  firm 
began  in  1915.  In  1940  he  was  made  an  associate  when 
Albert  Kahn,  founder  of  the  organization,  admitted  his 
key  employees  to  partnership  in  the  firm.  In  1945,  fol¬ 
lowing  the  passing  of  Louis  Kahn,  last  of  the  founding 
Kahn  brothers,  Mr.  Canfield  was  elevated  to  the  post 
of  vice  president  and  director,  the  position  he  occupied 
at  his  death. 

*  John  W.  James,  vice  president  of  research  for  McDon¬ 
nell  &  Miller,  Inc.,  Chicago,  Ill.,  has  been  nominated  for 
president  of  the  American  Society  of  Heating  and  Air- 
Conditioning  Engineers.  He  is  now  first  vice  president  of 
ASHAE,  and  has  served  the  Society  as  second  vice  presi¬ 
dent  in  1954  and  as  treasurer  in  1953.  The  other  can¬ 
didates  are:  first  vice  president,  Peter  B.  Gordon,  vice 
president  of  Wolff  &  Munier,  Inc.,  New  York;  second 
vice  president.  Professor  Elmer  R.  Queer,  director  of 
engineering  research.  The  Pennsylvania  State  University; 
and  treasurer,  Ralph  A.  Sherman,  assistant  director  of 
Battelle  Memorial  Institute,  Columbus,  Ohio.  The  Society 
president,  John  E.  Haines  of  Minneapolis,  Minn.,  has 
announced  that  the  members  will  vote  by  mail  in  De¬ 
cember  upon  receiving  proxy  ballots  and  official  notice  of 
the  62nd  annual  meeting.  TJie  new  officers  will  be  in¬ 
stalled  at  that  time.  The  meeting  will  be  held  January 
23,  24  and  25  in  the  Sheraton-Gibson  hotel,  Cincinnati, 
Ohio. 

*  A  $4,400,(KX)  expansion  program  at  its  Kankakee  (III.) 
Works  was  announced  early  in  September  by  A.  0.  Smith 
Corp.  The  program,  already  under  way,  will  be  completed 
by  late  1956  and  will  result  in  the  addition  of  270,000 
si|  ft  of  additional  manufacturing  and  storage  space,  in¬ 
creasing  present  area  by  over  50%. 

*  Organization  of  the  Heating  and  Air  Conditioning  Divi¬ 
sion  of  the  recently-formed  National-U.  S.  Radiator  Cor¬ 
poration  has  been  completed,  according  to  J.  Roy  Knox, 
divisional  vice  president  for  sales.  Mr.  Knox  also  an¬ 
nounced  the  appointment  of  C.  H.  Austin  as  assistant  to 
the  divisional  vice  president  at  the  Johnstown,  Pa.,  head¬ 
quarters  of  the  sales  organization.  Departmental  sales 
managers  also  were  listed.  R.  S.  Doherty  is  manager  of 
Packet  and  Super-Pak  sales.  H.  J.  Muhlitner  is  manager 
of  heating  accessories,  to  be  assisted  by  W.  C.  (^llihan. 
S.  Moroh  is  manager  of  the  air  conditioning  and  warm 
air  section.  W.  H.  Schanhite  is  in  charge  of  distribution 
for  this  section.  R.  0.  Shelkey  is  manager  of  finned  sur¬ 
face  heating  products.  J.  P.  Bird  is  chief  of  sales  and 
price  analysis,  assisted  by  D.  A.  Hamilton  and  A.  J. 
Ellerbrun. 

*  Andrew  C.  Freimann  has  been  named  vice  president  in 
charge  of  marketing  for  the  York  Corporation.  A  gradu¬ 
ate  of  the  University  of  Detroit  in  1^7,  Mr.  Freimann 
started  his  career  as  a  sales  engineer  with  the  Frigidaire 
Division  of  (^neral  Motors.  In  1948,  Mr.  Freimann  was 
appointed  general  sales  manager  of  General  Motors  Delco 
Appliance  Division. 
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D  E  L  AN  Y 


VALVES 


17  rom  bare  steel  framework 
to  glistening  aluminum  skin  in  ten  hours! 

Marveled  at  by  millions,  this  spectacular  feat 
took  place  during  the  erection  of  this  22  story 
Park  Avenue  skyscraper  —  now  in  service  with 
COYNE  &  DELANY  flush  valves.  Of  paramount 
importance  in  this  precedent  shattering 
operation  was  far  sighted  planning  —  the  same 
foresight  that  called  for  the  specification 
and  selection  of  DELANY  valves.  Here,  as  in  other 
Tishman  buildings,  COYNE  &  DELANY  will 
function  consistently  and  unobtrusively  — 
for  the  life  of  the  structure.  Noted  for  superior 
performance  characteristics  and  complete 
dependability,  DELANY  is  today  — “the  fastest 
growing  name  in  flush  valves!” 


4AO  PARK  AVENUE 
New  VorA  City 

TIHHMAN  RKAtTY  A  CONSTRUCTION  CO. 
owmert  buUdert 

EMERY  ROTH  A  SONS 
mrrkitertt 

COSENTINl  ASSCICIATES 
meekmmlemi  emgimeert 
EAR  PI.UNBtNG  CO'^  INC 

ptumhimg  emmtrmet^r 

MORRIS  SPECKLER  PLUMBING  SUPPLY  CORP. 
wkoietmle  distributer 
EUER  CO. 

pimmbimg  fintures  mmuufmrturer 


This  iMu'  "HAND  BOOK  mtd  CATAU)C  N«.  53"  i$ 
tb*  mot!  comprtbtmitr*  of  ill  bimd-d0iigm»d  /or  orory* 
dsy  rr/rfracr  ...  19  pMgii  of  imilsitoliom  dolmti  for 
txpoiod,  contooltA  omd  iptiist  FLUSH  VALVE  imilMo- 
lioni  .  .  .  errr  75  bln*  primli  ,  .  ,  tot  mvoy  viowi  .  .  . 
momy  Poft  of  eborti,  formoloo,  pipimg  dHoUi  .  .  .  lomi 
frtt,  if  regmiiltd  o*  firm  iHltrbnid. 


IN  CANADA:  THE  JAMES  ROtERTSON  CO.,  LTD. 


BRIEFLY  STATED 

{Continued  from  page  10) 

•  Guy  J.  Henry,  president  and  founder  of  Henry  Valve 
Co.,  Melrose  Park,  Illinois,  died  in  the  Oak  Park  Hos* 
pital  Sept.  2K  at  the  age  of  66  following  a  short  illness. 
Mr.  Henry,  a  rugged  individualist,  had  been  engaged  in 
the  manufacturing  business  since  1914.  His  company 
specializes  in  making  valves  and  accessories  used  in  air 
conditioning  and  refrigeration.  He  was  a  former  treasurer 
of  the  Refrigeration  FLquipment  Manufacturers  Associa¬ 
tion. 

•  Joe  H.  Bergheim,  Koulder,  Colorado,  mechanical  en¬ 
gineer  formerly  at  the  nylon  plant  of  the  Du  Pont  Com¬ 
pany  at  Seaford,  Delaware,  has  been  named  technical 
secretary  of  the  Air-Conditioning  and  Refrigeration  In¬ 
stitute  in  Washington,  D.  C.  He  succeeds  John  R. 
Schreiner,  who  joined  the  Advanced  Engineering  De¬ 
partment  of  Carrier  Corp.  on  October  1. 

•  A.  Willis  H.  Carrier  Scholarship  has  lieen  established 
by  the  Carrier  Corporation  of  Syracuse  in  memory  of  the 
Cornellian  who  hel|)ed  to  found  the  firm.  The  scholarship 
will  be  awarded  to  an  entering  student  in  Cornell's  Sibley 
School  of  Mechanical  Engineering  and  will  be  renewable 
for  the  full  five-year  undergraduate  course.  It  will  provide 
$7.50  a  year.  First  recipient  of  the  scholarship,  selected 
by  the  university  and  an  entering  student  this  fall,  is 
Rol>ert  .Shaw,  Jr.,  a  graduate  of  Cheltenham  High  S<'h<M)l, 
Elkins  Park,  Pa.,  where  he  was  president  of  the  senior 
class. 

•  Gleiinon  J.  Doyle  has  lieen  named  vice-president  in 
charge  of  operations  of  Cojieland  Refrigeration  Corp.  Mr. 
Doyle  has  l>een  engaged  in  the  refrigeration  industry  since 
1931.  He  most  recently  was  associated  with  the  C.  Nelson 
Manufacturing  Company,  .St.  Louis,  as  vice-president  and 
general  manager. 

•  The  Building  Research  Institute  will  conduct  a  con¬ 
ference  on  design  for  environment:  floor-ceiling  structures 
and  service  systems  fur  multi-story  buildings  at  the  Na¬ 
tional  Academy  of  Sciences  on  Decemlwr  7  and  8.  The 
program  for  the  conference  is  in  an  advanced  planning 
stage  and  will  deal  with  electrical,  lighting,  and  air-con¬ 
ditioning  systems,  with  steel  and  reinforced  concrete  con¬ 
struction,  sound  control,  and  the  assembly  of  ceiling  com¬ 
ponents. 

•  Roliert  M.  Van  Tassel  has  l)cen  appointed  head  indus¬ 
trial  designer  for  Joy  Manufacturing  Company,  attached 
to  the  Pittsburgh  executive  staff.  Mr.  Van  Tassel  has  l)een 
with  Joy  for  seven  years  and  prior  to  that  was  engaged 
in  product  development  and  design  for  the  Cadillac  Di¬ 
vision  of  funeral  Motors. 

•  Two  new  additions  totaling  90,8(Mt  S4]uare  feet  are 
Iteing  added  to  The  Trane  Company’s  La  Crosse,  Wis., 
plant  4,  and  another  30,(K)U  square  feet  is  under  construc¬ 
tion  at  its  Scranton,  Pa.,  plant.  The  additions,  all  sched¬ 
uled  for  completion  during  the  first  six  months  of  1956, 
will  bring  the  company’s  total  prcMluction  area  to  approxi¬ 
mately  one  million  square  feet  for  manufacture  of  air 
conditioning,  heating,  ventilating  and  heat  transfer  equip¬ 
ment. 


•  William  R.  Heath,  vice  president-manufacturing,  of 
Buffalo  Forge  Co.,  was  elected  executive  vice  president  of 
the  Company,  at  the  October  3rd  meeting  of  Directors. 
Mr.  Heath,  a  native  of  Hamburg,  N.  Y.,  was  graduated 
from  Cornell  in  Mechanical  Engineering  in  1922.  Enter¬ 
ing  the  engineering  department  of  the  Company  the  same 
year,  he  became  assistant  chief  engineer  in  1924.  In  1948 
he  was  made  chief  engineer;  in  1951  bei-ame  director  of 
manufacturing;  was  elected  a  director  in  1952,  and  vice 
president  in  1953.  George  P.  Schivley,  plant  manager  of 
Buffalo  Forge  Co.,  was  appointed  director  of  manufac¬ 
turing.  Mr.  Schivley,  a  graduate  of  Drexel  Institute,  Phila¬ 
delphia,  came  with  the  Company  in  1940  as  works  en¬ 
gineer.  He  became  superintendent  in  1942.  plant  manager 
in  1951. 

•  A  one-st(iry  shop  and  shipping  addition  has  been 
planned  for  John  J.  Nesbitt,  Inc.,  State  Rd.  and  Rhawn 
St.,  Philadelphia,  manufacturers  of  heating,  ventilating 
and  air  conditioning  equipment,  according  to  The  Bal¬ 
linger  Co.,  architects  and  engineers.  The  34,000  s(p  ft. 
structure  in  North  Philadelphia  was  expected  to  enter 
construction  Jan.  1,  1956,  with  completion  scheduled  for 
April  1. 

•  An  expansion  program  which  will  cost  in  excess  of  $2 
million  was  announced  in  October  by  the  Airteinp  Di¬ 
vision,  Chrysler  Corp.  C.  E.  Buchholzer,  Airtemp  presi¬ 
dent,  in  making  the  announcement  stated  that  the  expan¬ 
sion  is  an  initial  step  in  the  company’s  five-year  develop¬ 
ment  plan.  The  immediate  program  will  include  a  new 
S1,5(K),000  production  line  for  the  manufacture  of  car 
air  conditioner  compressors,  a  $250,000  plant  addition,  a 
$180,(KM)  tooling  job  to  prcnluce  a  new  line  of  furnaces 
for  low-cost  homes,  and  $180,(XK)  for  the  reto«>ling  of 
existing  waterless  air  conditioner  production  facilities. 

•  The  appointment  of  Joseph  E.  Mihm  as  assistant  vice 
president  of  the  Walworth  Company,  nation-wide  manu¬ 
facturers  of  valves  and  pipe  fittings,  has  l>een  announced. 
Mr.  Mihm  will  be  in  charge  of  Walworth’s  West  Coast 
operations,  with  headquarters  in  San  Francisco.  Pre¬ 
viously  Mr.  Mihm  served  as  Central  Division  sales  mana¬ 
ger  of  Walworth  with  headquarters  in  Pittsburgh,  Pa. 

•  Worthington  Corp.  has  announced  the  election  of 
George  F.  Habach  to  vice  president  in  charge  of  engineer¬ 
ing  effective  Noveml)er  1,  1955.  Mr.  Habach  will  assume 
the  full  administrative  responsibility  fur  Worthington’s 
engineering  activity,  including  research  and  development. 
Harry  A.  Feldbush,  formerly  vice  president  in  charge  of 
engineering,  with  a  record  of  over  forty  years’  service 
with  the  Corporation,  will  continue  on  the  technical  staff 
as  consultant  on  special  engineering  problems. 

•  James  Hughes  has  joined  the  Airtemp  Division,  Chrys¬ 
ler  Corp.,  as  supervisor  of  advertising  and  sales  promo¬ 
tion  f<»r  residential  air  conditioning  and  heating.  Prior  to 
his  new  affiliation,  Mr.  Hughes  was  assistant  sales  promo¬ 
tion  manager  for  the  Armstrong  Furnace  Co.,  Columbus, 
Ohio.  Earlier  he  was  advertising  manager  for  the  Colum¬ 
bus  branch  of  the  Kroger  Company. 

•  Gurdun  R.  Munger,  former  technical  secretary  of 
ASRE  and  managing  editor  of  its  data  books,  has  joined 
Owens-Corning  Fiberglas  Corp.  as  an  assistant  to  Tyler 
S.  Rogers,  technical  consultant. 
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•  Complete  Drainability 

•  Easily  Cleaned 

•  High  Heat  Transfer 

Ck)mpletely  drainable  and  easily  cleaned,  Aerofin  Type  "R”  coils  are  specially 
designed  for  installations  where  frequent  mechanical  cleaning  of  the  inside  of  the 
tubes  is  required. 

The  use  of  O.  D.  tubes  permits  the  coil  to  drain  completely  through  the 
water  and  drain  connections  and,  in  installations  where  sediment  is  a  problem, 
the  coil  can  be  pitched  in  either  direction.  The  simple  removal  of  a  single  gasketed 
plate  at  each  end  of  the  coil  ex{x>ses  every  tube,  and  makes  thorough  cleaning 
possible  from  either  end. 

The  finned  tubes  are  staggered  in  the  direction  of  air  flow,  resulting  in  max¬ 
imum  heat  transfer.  Casings  are  standardized  for  easy  installation. 


Write  for  Bulletin  No,  R-SO. 


^EfiOFIN  CoffPORATiaN 

101  Groonway  Avo.,  Syratuoo  3,  N.  Y. 


Aerofin  is  sold  only  by  manufacturers  of  fan  system  apparatus.  List  on  request. 
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Seaman's  Bank  for  Savings . . . 

First  entire  building  in  New  York  City 
to  use  double  duct  mixing  plenum 
high  pressure  system  features  complete 
flexibility  of  heating/cooling  zone 
control. 


ArcKilvctt:  UtCtrmmtk  i  N*lm«r 

CsMMtltiMf  tmiwr:  fdworrf  f.  A$hltr 

CcntracMr;  Williom  1.  Craw  Cafli>rwc*iaa  Ca. 
Air  Caarfilianiny  Cantractar:  A/varrf  A  SwiO 


Photograph  taken  during  construction  of  Sea¬ 
man's  Bank  for  Savings  showing  installation 
of  Tuttle  &  Bailey  Type  MPW  Double  Duct 
Mixing  Plenum  Wall  Units. 


ENGINEERED  PRODUCT 


Typical  view  of  a  general  office  area  in  Sea¬ 
man's  Bank  for  Savings  showing  how  Tuttle 
&  Bailey  Type  MPW  Units  blend  with  modem 
architectural  design  and  decorative  scheme. 


FOR  AIR  CONDITIONING, 
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&  BAILEY 
Pressure  Units 


give  SEAMAN’S  BANK  for  SAVINGS 

indoor  weather  that  satisfies  everybody! 


IN  THIS  modern  twelve-story  addition  to  Manhat¬ 
tan’s  financial  district,  Tuttle  &  Bailey  High 
Pressure  Units  will  provide  efficient,  economical 
year-around  heating  and  cooling  comfort . . .  Type 
MPW  Wall  Units  are  located  under  all  windows 
throughout  the  building,  in  banking  areas  and  pri¬ 
vate  offices. ..  Type  MPD  Ceiling  Units  are 
installed  in  the  dining  areas. 

Operating  on  an  all-air  system,  these  double 
duct  units  mix  and  discharge  varying  proportions 
of  heated  and  cooled  air  to  provide  a  constant  voj- 
ume  at  the  exact  temperature  desired  in  individual 
areas.  This  flexibility  means  one  area  can  be  heated 
while  another  is  cooled  regardless  of  time  of  day 
or  season. 


VENTILATING  AND  HEATING 


Savings  in  overall  building  and  installation  costs 
were  effected  by  the  use  of  conduit  risers  and 
branches  which  reduced  floor-to-ffoor  dimensions 
. . .  a  single  primary  equipment  room  resulted  in 
more  useable  space  . . .  and  the  need  for  supplemen¬ 
tary  equipment  required  for  the  operation  of  other 
types  of  systems  was  eliminated.  In  addition,  utili¬ 
zation  of  100%  outside  air  for  cooling  when  tem¬ 
perature  permits  will  save  the  cost  of  operating 
compressors,  pumps,  and  cooling  tower  during 
such  periods. 


For  complete  information  on  the  advantages  of 
a  high  pressure  air  distribution  system  in  new  con¬ 
struction  —  or  for  remodeling  —  get  in  touch  with 
your  nearest  Tuttle  &  Bailey  Representative  or  write 
for  Catalog  No.  109  and  Bulletin  No.  1 10. 
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New  Dimensions  in  Comfort 


Only  one  lUndard— per/echon— guided  the  creatort  of  this 
magnificent  luxury  resort.  Here  is  comfort  on  a  scale 
rarely  experienced  and  never  to  be  forgotten. 

Emphasizing  the  enjoyment  of  The  Fontainebleau’s 
matchless  splendor  is  a  made-to-order  indoor  climate 
that’s  better  than  Nature’s  best!  Ideal,  perfectly  regulated 
temperatures  are  constantly  maintained  throughout  the 
entire  building  by  a  specially  designed  system  of  Johnson 
Automatic  Temperature  Control. 

Highlights  of  this  pace-setting  control  system  include 
finger-tip  selection  of  temperatures  through  Johnson  Ther¬ 
mostats  in  each  of  The  Fontainebleau’s  565  guest  rooms, 
all  of  which  are  equipped  with  Johnson-controlled  air 
conditioning  units. 

The  comfort  requirements  of  the  public  areas  are  met 
with  equal  satisfaction  by  other  Johnson  thermostats, 
valves  and  related  apparatus  controlling  22  York  “Recold” 
air  conditioning  units,  ranging  from  4.86  to  118.4  tons. 
These  spaces  vary  in  size  from  small  shops  to  large  dining 
rooms,  cocktail  lounges,  the  17,000  sq.  ft.  Main  Lobby 
and  a  Grand  Ballroom  accommodating  1,800  people. 

With  this  Johnson -engineered  Control  System,  The 
Fontainebleau  enjoys  not  only  the  benefits  of  the  finest 
in  modem  comfort  control,  but  also  is  assured  of  the  max¬ 
imum  return  on  every  heating  and  cooling  dollar  spent. 


The  fact  that  The  Fontainebleau— and  the  great  ma¬ 
jority  of  the  nation’s  other  better  buildings— depend  on 
Johnson  Control  is  your  assurance  of  its  unmatched  su¬ 
periority.  Johnson  can  provide  the  same  high  standards 
of  comfort  and  economy  for  any  building,  small  or  large. 
An  engineer  from  a  nearby  Johnson  branch  will  gladly 
discuss  your  temperature  control  problems  and  give  you 
his  recommendations  without  obligation. 

Johnson  Service  Company,  507 -B  East  Michigan  Street, 
Milwaukee  1,  Wisconsin.  Direct  Branch  Offices  in 
Principal  Cities. 

Hotml  foMaintblmau,  Miami  Baach.  Morris  Lapidus,  architoct.  Now 
Yori  and  Miami  Boach;  Sasnott  A  Bonnotf,  mochanical  mngittomrs, 
Miami  I  B.  A.  Jacobi,  air  conditioning  onginooring  advisor.  Now  Yorkj 
Taylor  Construction  Co.,  gonoral  contractor,  Miamij  Hill  York  Corp., 
air  conditioning  contractor,  Miami. 


J0HNS0N,C0NTR0L 

TBMPaRATUna  *  air  CONOITIONINO 
PLANNING  •  MANUFACTURING  •  INSTALLING  •  SINCi  ISIS 


rFor  America’s  Finest  Luxury  Hotel  .  .  . 

Indoor  Climate  that’s  Better  than  Nature’s  Best\ 


Spacious  size  presents  no  comfort  prob-  Johnson  Individual  Room  Control  al-  In  La  Ronde,  the  hotel’s  smart  supper 
lem  in  The  Fontainebleau’s  impressive  lows  the  occupants  of  each  room  to  club,  as  many  as  500  guests  are  enter- 


lobby  or  other  public  areas.  Strategi¬ 
cally  located  Johnson  Thermostats 
insure  refreshing,  even  temperatures 
regardless  of  the  outdoor  weather. 


select  their  own  personal  weather.  Ther¬ 
mostats  regulate  the  supply  of  condi¬ 
tioned  air  furnished  by  units  mounted 
above  the  entrances. 


tained  in  perfect  comfort.  Johnson 
Thermostats  easily  compensate  for 
changing  occupancy  levels  to  maintain 
an  ideal  temperature. 


Interesting  Applications  of  JOHNSON  CONTROL 


Capacity  control  of  the  Fon¬ 
tainebleau’s  seven  refrigeration 
compressors  is  accomplished 
automatically  by  a  Johnson 
Pneumatic  Step  Controller.  The 
unit  starts  compressors  in  proper 
sequence  to  maintain  the  set 
chilled  water  temperature.  A 
time  delay  assures  the  proper 
interval  between  successive 
switch  operations  on  start-up  or 
after  current  failure.  Send  for 
Bulletin  0-180. 


Room  temperatures  to  suit  the 
individual  preference  of  guests 
are  provided  through  Johnson 
T-432  Heating-Cooling  Thermo¬ 
stats  controlling  Johnson  Water 
Valves  on  room  units.  This  sen¬ 
sitive,  fast-acting  thermostat 
permits  occupants  to  enjoy  ideal 
temperatures  at  all  times— never 
feel  a  need  for  more  or  less 
heating  and  cooling.  For  com¬ 
plete  description  of  operating 
features,  write  for  Bulletin  T-432. 


Comfort  control  in  some  of  the 
public  areas  is  provided  ^  the 
highly  accurate  Series  T-800 
J  ohnson  T  her  mostats  wh  ic  h  sense 
the  temperatures  of  the  return 
air  and  maintain  the  tempera¬ 
ture  of  the  conditioned  air  at  the 
proper  level.  Series  T-800  Ther¬ 
mostats  are  available  in  a  variety 
of  models  and  are  adaptable 
to  many  applications.  Send  for 
Bulletin  T-8i00. 


Air  conditioning  units  in  guest 
rooms  are  equipped  with  Johnson 
V-152  Water  Valves  to  regulate 
the  hot  and  chilled  water  supply. 
Designed  especially  for  this  type 
of  application,  this  compact 
valve  provides  smooth,  accurate 
response  to  the  demands  of  the 
Room  Thermostat.  Features  in¬ 
clude  V-ring  self-sealing  packing 
and  molded  rubber  diaphragm. 
Write  for  Bulletin  V-152. 


Just  name  what  you  want  in  radiation 
. . .  then  depend  on  DUNHAM 


Dunham  Flat  Top  Fin*Vector  Radiation  uaed  in  a  modern  country  ciub  along  weather-expoaed  walla, 
in  long  runa  that  keep  dining  rooma  and  club  rooma  warm  and  comfortable. 
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Dunham  Receaaed  Convector  controls  corridor  temperature 
in  a  modern  school,  saves  premium  passageway  space.  Tamper¬ 
proof  models  available. 


Dunham  Sloping  Top  Fin-Vector  extending  full  length  of  school¬ 
room  under  windows,  eliminates  chilling  effects  of  downdrafts. 


Dunham  Baseboard  Radiation  in  recreation  room  provides 
even  temperatures  from  floor  to  ceiling,  dues  away  with  drafty 
floors,  fits  flush  to  floor  to  simplify  "cleaning  under"  problem. 


Dunham  Thermo  Vector  Radiation,  painted  to  simulate  wood 
paneling  in  modern  office  building,  runs  full  length  along  itutaide 
walla,  minimizes  wall  streakage. 


^Vhen  you  depend  on  Dunham  for  radiation,  all  you 
need  do  is  to  name  the  type  of  radiation  your  particular 
installation  calls  for  .  .  .  and  you  get  it.  For  Dunham  has 
everything  you  want  for  any  job. 

Five  complete  lines  to  choose  from:  2  lines  of  Base¬ 
board  for  residential  and  commercial  markets.  Convec¬ 
tors  18*  to  112'  in  length  including  picture  window  and 
institutional  types.  Finned  Tube  radiation  including  3 
types  of  FIN-VECTOR*  and  the  amazingly  versatile, 
front  outlet  THERMO  VECTOR*.  All  install  in  less  time 
. . .  and  with  less  trouble. 

Depend  on  Dunham  and  you  get  everything  you  need 
in  radiation  from  one  source  AND  place  full  responsibility 
for  your  equipment’s  performance  on  one  manufacturer 
—  Dunham.  For  full  information,  write  for  Bulletin 
ACHV-11.  C.  A.  Dunham  Company,  400  W.  Madison 
Street,  Chicago  6,  Illinois. 


DunHflm 


RADIATION  •  CONTROIS  •  UNIT  HIATIRS  •  RUMPS  •  SRICIALTIIS 
C.  A.  DUNHAM  COMPANY  •  CHICAOO  •  TORONTO  •  LONDON 
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Ar€hMt€t:  VmiANS'  AOMIMSTIATION,  Wa4»in«lon,  D.  C. 
Cm.  Cm«.i  J.  W.  BATESON  CO.,  MC.,  DoHot,  Tanoi 
M»ch.  CmM.,  FAtWHl  COMPANY,  (NC..  DMIot.  Taiia< 
••VM*  Diti.i  SOUTHtAND  SUPPIY  CO..  DoHot.  T«»a> 


. . .  USES  65,543  FEET  OF 
REVERE  COPPER  WATER  TUBE 

for  water  and  oxygen  lines 


panel  heating,  hot  and  cold  water  lines,  underground 
service  lines,  waste  lines  and  vent  stacks,  processing  lines. 

And  if  you  have  any  installation  problems  involving 
Revere  Copper  Water  Tube,  write  us  and  we’ll  see  to  it 
that  Revere’s  Technical  Advisory  Service  gives  you  a 
helping  hand. 

PRIB  ft  ar*«B  rfMwing.  MNrvcfiv*  16  mm  moHott  pKtyrt  In  lovnd  anj 
Ml  colt.  ASC  Of  SAOIANT  PANEl  HE ATtNC"  and  “THl  tUHAl 

WATEt  SYSTIM."  WrUt  A^vtli$ing  Dnpl.,  ft  da<ai(«. 


In  the  hospitals  being  erected  today  oxygen  lines  are 
being  built-in,  the  same  as  hot  and  cold  water  lines.  And 
the  predominant  material  being  used  for  these  oxygen 
lines  is  copper. 

There  are  some  very  good  reasons  for  this.  First,  the 
enduring  qualities  of  copper  have  been  proved  for  cen¬ 
turies.  Second,  copper  does  not  rust.  Third,  copper  tube 
is  safe  because  the  joints  used  are  brazed,  prevent  danger¬ 
ous  leaks.  Fourth,  the  interior  gun-barrel  smoothness 
assures  free  flow  of  oxygen  and  various  other  gases  and 
fluids.  This  same  smoothness  also  makes  it  possible  for 
oxygen  lines  to  be  kept  spotlessly  clean  at  all  times. 

Revere  Copper  Water  Tube  is  not  only  safe,  and  long- 
lasting,  it’s  economical.  Contractors  tell  us  that  the  more 
they  use  it  the  more  they  see  the  many  economies  that  can 
he  realized.  "All  things  considered,”  they  say,  “copper 
water  tube  costs  less  to  install  than  rustable  pipe." 

Keep  out  of  trouble  with  copper.  Use  Revere  Copper 
Tube  for  oxygen  lines,  air  conditioning  lines,  radiant 


COPPER  AND  BRASS  INCORPORAnD 

Fnmndtd  ky  Psul  Rtvtrt  m  ItOl 
230  Park  Avenue,  New  York  17,  N.  Y. 


Millti  Baltimnrt,  Md.;  Bronilyn,  S.  Chiesge,  Climttf  mnd 
Jnlift,  lU.i  Ditrnif,  Mich.;  L»t  Arngtltt  mmd  Rivtnidt,  CmUJ^ 
Stw  Btdjnrd,  Momv  Stwport,  Arh.;  Romt,  N.  Y. 

SsUs  Ojfiftt  m  Prmcipml  Citits,  Dittrihmfrs  E peryufbtrt. 
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MAIN  rm  tUMWAV  ilM>win«  Mt*  hot  and 
cold  wolor,  air  and  o»y9an  Hna«  of  Rovora 
Coppor  Wator  Tuba. 


TO  ASSURi  aiAN.  RUll^OWINO  WATiR  at  all  limat 
Ni«  hotpHol  b  alto  aquippad  wHh  5  wator  ttorogo  tonkt  of 
Rovoro  Horculoy,  a  silicon  bronzo  alloy  Ibot  doot  not  rutt 
and  hot  tho  ttrongtb  of  mild  stool.  Hot  wator  gonorotors  and 
tanks  woro  fobricotod  by  OLD  DOMINION  IRON  A  STEEL 
COMPANY.  Richmond,  Vo. 


INDIVIDUAL  ROOM  OXYOIN  LINII  of  Rovoro 
Coppor  Tubo  with  braiod  ioints  guard  against 
dangofovs  looks. 


AS.S43  PEIT  OP  RiVERf  COPPER  WATER  TUBE  woro  wtod  In  tizot 

ranging  from  to  6“  in  diomotor.  Imogino,  if  yoa  wUI,  making  this 
instaNatioA  with  forrout  pipo  that  roqoirot  throoding. 


Remember  your  winning  numbers  AT  ATLANTK  CITY 


421  “"314 


ARf  THE  BOOTHS  WHERE  YOU’LL  SEE 


HiW 

PACKAGED 

AIR  CONDITIONERS 


CAN'T  COMI . .  .T  If  you'r*  unabi*  to  ut  at 
Atlantic  Qty,  we'll  be  glad  to  ruth  you  full  infor* 
motion  on  any  of  these  products.  Write  utl 


...2,  3,  6,  7H,  10,  15 
and  20  ton  sizoa. . .  hand* 
soma,  new  design  . . . 
flexible  and  versatile. 


WATER  CHILLERS 

.  .  .  7H  lo  100  tons... 
with  Console  Units  to 
provide  room*controlled 
cooling  without  ductwork. 


*af  ffco  ARt  SkoWf  Nov.  28  —  Doc.  I... 

sure  to  too  ut  I 


Nfw  unit  to  be 
fbown  for  the 
First  time  ot  tbe 
ARI  Show 


AIR-COOLED 
HOME  AIR 
CONDITIONERS 


. . .  2, 3  and  5  tons . . .  easy  to 
install . . .  eliminate  water 
problem.  Condensing  unit 
installed  outdoors.  No  bulky 
equipment  in  basement. 


CONDENSING  UNITS 

. . .  air-cooled  from  ^  to  3  tons . . .  shell- 
and-tube  from  7  to  100  tons . . .  combi¬ 
nation  air  and  water-cooled  from  to 
3  tons. 


MANUFACTURING  COMPANY 

Rmlrigmratlom  Dlvhtom 

1f99  Kianlon  Avonuo,  St.  Louis  20,  Missouri 
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Th«  rotor  is  the  very  heart  of  any  electric  motor,  and  the  Boltric  Motor  contains  the  heart  of 
•  a  champion.  Advanced  engineering  and  improved  techniques  mark  the  entire  Boltric 

line  of  completely  enclosed  motors  which  hove  achieved  a  rotor  with 
less  noise  . . .  better  balance. 

The  new  Boltric  Motor  is  designed  and  built  to  attain  the  utmost  in  stamina  and 
performance  with  less  bulk  and  less  weight.  Baltric  Motors  can  be  engineered 
to  meet  your  special  mechanical  and  electrical  requirements.  Remember  .  . . 
they  are  totally  enclosed,  SirtamcooM  . . .  your  Best  Buy  is  Baltric  I 


Original  Strmameoolmd  Balder  Motors  Available Built  to  Former  NIMA  Standards 


iaitric  Moton  Art  Availabit  It  felyphat*  •  SqvirrtI  Cog*  •  Induction  and  Singlo  Fha$»  •  Capacitor  Start  •  Induttlaa  San  Typaa 

4  9  5  9  DUNCAN  AVINUI  •  ST.  LOUIS  10,  MlSSOUtl 


AIR  CONDITIONING,  HIATINO  AND  VINTILATING,  NOVIMBBR,  IfSS 


I’ve  never  seen  a  sheet  take  every 
bend  and  roll  without  the  coating  flak- 
ing—but  sofTite  did  it!” 


Fastening  collars  on  straight  boots 
is  real  severe.  No  sheet  has  ever 
been  able  to  take  it— but  sofTite  did  it! 


At  last  a  sheet  that  can  take  a 
Pittsburgh  Lock  without  chipping  or 
flaking— and  sofTite  did  it!” 


We’ve  never  had  a  sheet  that  com¬ 
bined  a  ductile  base  with  a  real  tight 
zinc  coating— but  sofTite  did  iti” 
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...they  all  said  it  couldn’t  be  done-buf 


WHEELING 


sofTite 

© 


galvanized  sheets  did  it! 


Ever  since  Wheeling  sofTite  Cop-R-Loy  Galvanized  Sheets 
were  first  introduced,  metal  workers  have  been  torturing  the 
sheet  with  every  known  test  and  operation.  And  the  results 
are  consistently  the  same  — no  flaking  or  peeling  of  coating. 

That’s  liecause  sofTite  combines  a  soft,  ductile  base  metal 
with  the  tightest  zinc  coating  yet  produced.  So  tight,  in  fact, 
that  the  coating  will  take  anything  that  the  base  metal  will! 

Put  sofTite  to  any  test.  See  for  yourself  why  the  demand  for 
sofTite  has  forced  Wheeling  to  triple  its  prmlnction  facilities 
in  1955.  Try  sofTite  once  and  you’ll  see  why  actual  users  call 
Wheeling  sofTite  the  best  galvanized  sheet  yet  protluced. 

For  details  call  the  nearest  Wheeling  warehouse  or  oflice. 


Wheeling  also  manufactures  a  com¬ 
plete  line  of  Galvanized  Furnace 
Pipe,  snap  lock  or  closed  seam 
Perimeter  Heating  or  Air  Condi¬ 
tioning  Pipe,  and  accessories. 


WHEELING  CORRUGATING  COMPANY,  WHEELING,  WEST  VIRGINIA 

For  your  cenvonionco,  worohouto  stock  immodiotoly  ovoilobio  at  Ikoto  locoiionti 
Boston.  Buffalo.  Chicago,  Columbus.  Datroit,  Kansas  City,  Louisvilla,  Mmnaopolis.  N«w 
Orloani,  N«w  York,  Philodalphio,  Kichmond,  St.  Louis.  Solas  Officasi  Atlanta,  Houston. 

Gdfv^nized does  if  beffet...  SOfTlT£  does  if  besf! 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  NOVEMBER.  195S 
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NOW  G-E  CEILING-MOUNTED  PACKAGED  AIR  CONDITIONERS  HELP  YOU 


SOLVE  PROBLEMS 


[21  SPACE 

Now  your  scope  of  design  can  include  the  fineHt 
air  conditioning  without  using  a  foot  of  vital  floor 
space.  Eiecause  new  G-E  Packaged  Air  Condition¬ 
ers  are  fastened  to  the  ceiling  — or  can  be  mounted 

WATER 

Where  water  restrictions  present  a  serious  prob¬ 
lem,  specify  G-E  ceiling-mounted  units  in  air¬ 
cooled  models  available  in  3  and  5  ton  capacities. 
These  models  use  no  water  — require  only  air  and 
electricity.  Water-cooled  models  also  available  in 
3,  5  and  7%  ton  capacities.  For  year-round  com¬ 
fort,  all  new  G-E  ceiling-mounted  units  may  be 
equipped  with  coils  for  winter  heating. 


on  a  shelf.  And  these  trim  units  enhance  any  mod¬ 
em  scheme.  They’re  compact,  self-contained  — 
with  no  exterior  parts.  Motor,  compressor  and 
condenser  are  all  sealed  inside. 


And,  remember!  G-E  is  the  only  complete  pack¬ 
aged  air  conditioning  line  on  the  market.  You  can 
specify  both  floor-  and  ceiling-mounted  models 
from  a  single  manufacturer.  For  free  booklet, 
“What  Every  Businessman  Should  Know  About 
Weather  Reflex”,  write  General  Electric  Company, 
Commercial  and  Industrial  Air  Conditioning 
Department,  Bloomfield,  New  Jersey. 


Packaged  AIR  CONDITIONERS 

T^ognss  k  OvrMosi^  Imporhnt 

GENERAl^ElECTRIC 
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AIR  CONDITIONING,  HEATING  AND  VENTILATING,  NOVEMIER,  1955 


KRITZER  QUALITY  HEATING  PRODUCTS 


r-  LINE 
BASEftOARO 


SLOPE  TOP 
BASEBOARD 


STANDARD 

BASEBOARD 


UNIVERSAL 

BASEBOARD 


CONVKTOR, 
SLOTTED  fRONT 


KRITZER 
PINNED  TUBE 


KRITZER 


REPRESENTATIVES  IN  PRINCIPAL  CITIES 
SEE  YOUR  JOBBER  FOR  KRITZER  PRODUCTS 


”/F  IT’S  KRITZER,  IT’S  RIGHT,  SIR!  ' 


EFFICIENT 

KRITZER 

Slope  Top 

Radiant  Baseboard 


enhances  the  interior  of  the  Midwest  Res«*arch 
Institute  in  Kansas  City,  Missouri,  with  beauty  and 
quiet  warmth. 

KRITZER'S  Slope  Top  Baseboard  is  constructeil 
for  a  lifetime  of  heating  service.  It  is  made  of  heavy 
gauge  steel  and  die  formed  to  withstand  the  knocks 
and  bumps  of  everyday  usage.  Hecau.se  of  this  func¬ 
tional  de.sign,  its  simple,  attractive  appearance  is  at 
home  in  any  interior. 

KRITZER  Slope  Top  is  recommended  for  commer¬ 
cial,  institutional,  or  industrial  applications  because 
of  its  higher  capacity  and  wide  range  of  sizes.  This 
ba.seboard  has  been  laboratory  tested  and  ratings 
are  Certified  so  that  estimating  and  performance  is 
assured.  All  KRITZER  products  are  guaranteed  for 
materials  and  workmanship. 

KRITZER  engineers  would  be  pleased  to  give  you 
more  detailed  information.  See  your  jobber  or  write  to 
Kritzer  Radiant  Coils,  Inc.,  2901  Lawrence  Avenue, 
Chicago  25,  Illinois. 


ARCHITECTS)  Navill*.  Sharp  B  S/mon 
MECHANICAL  ENGINEERS:  Howorlh.  Scoff  B  Kinnty 
CONTRACTOR:  A  D.  Jocobton  Plumbing  B  Nnofing  Co.,  Inc. 


Exclusive  KRITZER  Features 


PATENTED  DAMPER  AND  CONTROL  can  be 

placed  at  any  point  along  the  ba-seboard.  No  hinges 
to  bind;  no  chains  to  break;  no  springs  to  wear  out; 
no  holes  to  drill. 


ADJUSTABLE  COIL  SUPPORT  BRACKET  AND 
SLIDE  CRADLE  carries  the  coil  which  rick's  on  the 
.self-aligning  Slide  Cradle.  Quiet  op(?ration  is  as¬ 
sured  during  contraction  and  expansion  of  the 
coil.  These  advantages,  at  no  extra  cost,  build 
customer  satisfaction  and  future  sales. 


EFFICIENCY-EASIER  INSTALLATION 


perature  might  be.  Eight  major  engineering  improve* 
ments  facilitate  installation  and  maintenance.  Yet 
the  Pneumatic  Round  is  rugged  enough  to  withstand 
shock  and  tampering. 

It’s  easy  and  it’s  inexpensive  to  replace  old-fashioned 
thermostats  with  the  Pneumatic  Round  when  you 
modernize  or  decorate. 

For  present  and  proposed  commercial  buildings, 
for  individual  apartment  or  office  temperature  control, 
Honeywell’s  new  Pneumatic  Round  offers  the  utmost 
in  comfort,  convenience  and  beauty— at  the  same 
price  as  ordinary  pneunutic  thermostats. 


Here’s  the  first  completely  new  pneumatic  thermo¬ 
stat  since  1959.  And  one  that  blends  beautifully 
into  the  contemporary  interiors  of  modern  commercial 
architecture.  Henry  Dreyfuss,  world-famous  indus¬ 
trial  designer,  was  design  consultant. 

I'he  Honeywell  Pneumatic  Round  is  as  easy  to  use 
as  it  is  pleasing  to  look  at.  But  its  most  revolutionary 
features  are  not  on  the  outside— but  inside  the 
removable  metal  case.  New  concepts  and  materials 
provide  extraordinary  sensitivity,  precise  modulation 
and  instant  response.  So  you  get  ideal  comfort  no 
matter  what  the  building  conditions  or  outside  tern- 


So  precise  and  sensitive 

The  Pneumatic  Round  borrows  the  force-balance 
principle  from  precision  industrial  instruments  to 
provide  an  automatic  self-check  on  every  change  in 
the  signal.  It  introduces  a  tiny  new  low-mass  bimetal 
element  so  sensitive  that  it  responds  almost  instantly 
to  temperature  changes.  The  result  is  the  most  precise 
modulation,  the  fastest  response  of  any  pneumatic 
thermostat  on  the  market.  And  this  means  effi¬ 
cient  working  and  living  temperatures. 


So  beautiful,  so  easy  to  decorate 

The  simplicity  and  beauty  of  the  new  Pneumatic 
Round  complement  all  modern  interiors.  The  bronze- 
colored  metal  cover  may  be  lifted  off  and  painted 
to  blend  with  the  color  of  walls  or  furnishings. 
Setting  and  reading  are  simplified  by  one  easy- 
to-read  scale  which  serves  both  the  thermometer 
and  the  setting  indicator.  Adjustable  stops  inside 
allow  your  client  to  limit  the  temperature  range 
or  lock  the  desired  setting  in  place  if  he  wishes. 


So  mechanically  superior  in  detail 

1. New  flexible  plug-in  tubes  will  not  crimp  or 
collapse. 

2.  Quick  calibration  by  simply  turning  screw  with 
screwdriver. 

3.  Easily  adjusted  throttling  range. 

4.  Simple  plug-in  gauge  easily  tests  branch  line  air 
pressure. 

5.  Bronze-colored  cover  may  be  lifted  off  and  painted 
to  blend  with  walls. 

6.  Tight  filter  keeps  air  clean. 

7.  Simpler  construction  with  fewer  parts. 

8.  Flush  or  surface  mounting.  For  modernization,  a 
special  adaptor  plate  covers  hole  left  by  old 
thermostat. 


i  12  officts  atreu  tht  nation 
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*QUESTION-MARK  FITTINGS 

Who  is  the  manufacturer? 

How  about  his  reputation? 

What  is  his  experience? 

Does  he  give  service? 

Does  he  offer  complete  line? 

Is  stock  available  nearby? 

Do  fittings  meet  U.S  standards? 
Are  dimensions  accurate? 

Is  circularity  true? 

Equal  to  strength  of  pipe? 

Are  fittings  permanently  marked 
with  manufacturer’s  trademark 
and  material  designation? 


YOU  RUN  THESE  RISKS  WITH 
THESE  UNKNOWN  PRODUCTS: 

Failure  in  service ...  work  stoppage 
. . .  waste 

Impaired  efficiency  due  to 
improper  design 

Non-uniformity. ..wastes  manhours 
Poor  availability. ..costly  in  emergencies 
Short-line  supply... handicaps  selection 
Lack  of  service  or  responsibility 

Lack  of  engineering  help  on 
piping  problems 

Lack  of  cost-cutting  advancements 


FOR  UNQUESTIONABLE  DEPENDABILITY... 


t"TUaK-TURN"  MS  'W 
iu«.  u.  a.  PM.  Of. 


specify  TubE'Turn^  Welding  Fittings  and  Flanges  and  buy  them  from 
your  reliable  Tube  Turns’  Distributor.  You  get: 


Top  Quality  and  Safety 
Engineering  Service 
Prompt  Delivery 


Precise  Uniformity 
Responsibility 
Wide  Selection 


Design  Advancements 
Lowest  Cost  Performance 
Meet  all  Codes 


The  leading  Manufacturer  of  Welding  Fittings  and  Flanges 

TUBE  TURNS 

A  DIvitien  ef  Notional  Cylinder  Oes  Company 

DISTIKT  OttICISi  MsaTork  •  PMIodsIpIlio  •  Pitlsborfb  •  CItvsIooS  •  Sstrsit  •  Cbicos*  •  Sootot  City  •  Doorsr 
lot  ao|oloi  •  Soo  troocitco  •  toottU  •  Atlooto  •  Tolto  •  Noottoo  •  Sollot  •  ■iSlooS,  Tosos 


LOUISVILLE  1, 
KENTUCKY 
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Cut  the  channel  to  length,  insert  the 
special  spring-held  nut  and  fasten 
the  fitting  —  that’s  all  it  takes  to 
build  with  UNISTRUT  framing. 
UNISTRUT  framing  reduces  in¬ 
stallation  and  engineering  costs,  and 
you  can  use  it  over  and  over  with 
complete  salvage. 


U.  3.  Psimi  Nmmmtrt 
2541908  2329815  2345650 

2696139  2380379  2405631 

Other  psumt  peadins 


2327587 

2363382 


UNISTRUT  PRODUCTS  COMPANY 
1013  W.  Washington  Blvd. 

Chicago  7,  Illinois 

PteaM  Ma4  widawt  aWIpattao  Mmm  cl««ck«4  batow 

□  Cotatof  ^00  □  UMSTRUT  tampla 


Dspt.  V.|  I 


Mr.  Strut  cuts  pipe  racking  costs 
four  woys  with  UNISTRUT*  framing 


Sky 


Th 


Th 


Li 


it 


s 


e 


e 


m 


Ith 


STR 


UT 


Over  20  tons  of  piping  is  suspended 


Here  you  see  water, 
gas,  and  air  lines 
racked  on  UNISTRUT 
stanchions.  Concrete 
inserts  in  wall  and  ceil¬ 
ing  have  a  continuous 
slot  with  a  sliding  nut 
so  fittings  can  be  bolted 
at  any  point.  Com¬ 
pletely  adjustable, 
UNISTRUT  framing 
assures  exact  pitch  and 
permits  changes  or  ad¬ 
ditions  at  any  time. 


In  this  service  tunnel 
for  a  hospital,  notice 
the  welders  welding 
lengths  of  pipe  together 
which  are  laid  on  the 
UNISTRUT  stan¬ 
chions.  The  pipes  are 
lined  perfectly  and  the 
welder  can  do  the  job 
without  any  lost  mo¬ 
tion  in  trying  to  keep 
the  pipe  ends  together. 


UNISTRUT  channels,  concrete  in¬ 
serts,  pipe  rollers,  hangers  and  clamps 
support  all  service  lines  in  one  neat 
installation  in  this  tunnel  for  a  pub¬ 
lic  service  company.  No  welding, 
drilling  or  special  tools  were  needed! 
You'll  save  much  time  and  engineer¬ 
ing  with  this  simple,  boli-iogethcr 
framing  system. 


lik«  lo  mofiy  w«il*known,  pion«*r  nanwt  .  .  .  Frigidoirt,  Victrolo, 
Kodak  .  .  .  "AAodino"  U  commonly  utod  Of  o  doicriptivo  word  to 
idontify  alt  makoi  of  tloom  and  hot  wotor  wnit  hootort.  iut  —  if  it 
carry  tho  A^OINE  r>amoploto,  H  ig  not  o  AAodino  Unit  Hootor, 
Only  unit  hootari  dotignod  and  built  by  Modino  givo  you  all  tho 
porformanco  and  oporoting  advorttogoi  which  hovo  mado  Modino  tho 
firit  namo  in  unit  hooting  for  ovor  a  quortor  contury.  And  corttinuirtg 
roioarch  ond  dovotopmont  oro  your  atiuronco  that  Modinoi  will  ol- 
way»  bo  your  bo«t  buy  for  hooting  comfort  and  oconomy. 


A  modol  for  ovory  nood 

Modino  koriionfot  dolivory  modol*  for 
(foam  ond  hot  wofor  oro  bwiH  in  two 
diitinct  typos  (btow-throvgh  ond  drow- 
tlirowfh)  end  3d  difforont  copocitios.  A 
unit  for  ovory  oppticotion. 


Moro  comfort  par  fool  dollar 

DiKhorpo  air  tomporeturos  of  110*  fo 
I20*f  oro  corrocfly  rofetod  to  oir  vol* 
ocitios,  assuring  porfoet  hooting  comfort 
plus  lowor  fwoi  cost*. 


No  ono  but  Modino  provido*  o  built>in 
votocity  gonorotor  thot  offoctivoly  slop* 
up  hoot  throw  .  .  .  osswro*  posilivo  hoot 
ponotrotion  of  cold  oir  strata  noor  floor. 


Sturdy  built-in  fan  guard 
Sofoty  fan  guord  of  stool  rod  stock  of- 
for*  constant  protoction.  Also  sorvos  os 
rositlont  motor  mount,  absorbing  and 
dissipating  fan  vibration. 


Modino  Vortical  Unit  Wootoro  oro  offorod  in 

34  difforont  toodols,  ooch  with  choiro  of  4  typos 
of  oir  dofloctort.  Now  light  woighi  cut*  in- 
slollollon  cocic. 


Want  tbo  compfofo  cforyf 

for  dofoil*  on  why  Modino  offor*  you 
tho  host  In  unit  hnoting  .  .  .  moro 
vo/uo,  lore  troublo  —  contact  tho 
roprotontoMro  lisfod  In  your  clessiflod 
phono  booh.  Or,  ash  for  Catalog  155. 


Wrho  to  Madina  Mfg.  Co.,  151/ Do- 
fCovon  Ara.,  ioclna,  Wisconsin. 
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Uniform  comfort  under  all 
weather  conditions  is  of  first  im¬ 
portance  to  a  library. 

Sarcotherm  heating  controls, 
ventilating  controls  and  specialties 
have  been  installed  during  the  last 
two  years  in  ten  libraries,  designed 
and  constructed  under  supervision 
of  the  New  York  City  Department 
of  Public  Works. 

Sarcotherm  controls  are  ex¬ 
tremely  accurate,  sensitive  and 
dependable.  They  provide  trouble- 


free  performance,  promote  eco¬ 
nomical  operation  and  contribute  to 
enthusiastic  user  satisfaction. 

For  further  information  on  Sar¬ 
cotherm  weather-modulated  con¬ 


trols,  Sarco  heating  specialties  and 
Sarcohn  hnned-tube  and  baseboard 
radiation,  write  for  catalog. 

Sarcotherm  Controls,  Inc.,  Em¬ 
pire  State  Bldg.,  New  York  1,  N.  Y. 


10  New  York  City  Librarios  Sarcotharm-aquippad  within  iaat  2  years 

Soro  Park  Branch  ■  Inwood  Branch  *  Laurohon  Branch  *  Maploton  Branch  *  Midwood 
Branch  *  Mecholu  Branch  *  Now  Utrocht  Branch  *  Stainway>A»toria  Branch 
115th  Stroot  Branch  *  ItSih  Stroot  Branch 

SaKoHierm 

AN  ArriLiATB  or  SARCO  COMPANY,  INC. 
tVoothor-ComponfOtod  Control*  /or  «r«am,  hoi  wmlor  and  radiant  Healing  ^ 


Architocts  Adolph  Goldbori,  Brooklyn,  N.  Y.  Englnrort:  V.  L.  Folotlco  A  AttocUUt,  Brooklyn,  N.  Y.  Hootini  Contractor)  H.  Sand  A  Co.,  N*«y  York,  N.  V 


BUn  WELDING  FIHINQS 

Vt  inch  through  42  Inchos  .  •  • 


FORGED  SCREWED  OR  SOCKET  WELDING  FITTINGS  and  UNIONS 

Va  inch  through  4  inches  .  •  • 


URGE  DIAMETER  AND  T.E.MJI*  LONO  WELDIN8  NECKI 


Wrought  Iron 


Chromium  Type  Stainless 


Chromium-Nickel  Stainless 


Molybdenum  Type  Stainless 


'W  ^ 

r  ^  >  .n  „ 


Wrought  Aluminum 


... 

l-i 

.  . 

!  ‘  1 

Aluminum-Copper  Alloys 


STANDARD  FLANGES  vp  to  20  foot  O.D.  up  to  24  loclios,  150  lb.  throogh  2500  lb. 


*Tub<ilar  Cndtang^r  Monwfoctvrvrt  Auodalion 


#  # 

a  1 

Aluminum-Manganese  Alloys 

n  j  1 


BUn  WELDING  FIHINQS 

Schedules  5S,  10S,  40S/  SOS,  and  other  Schedules  and  wall  thickness. 


FORGED  CORROSION  RESISTANT— LIGHT  WEIGHT  and  A.S.A.  FLANGES 

ISO  lb.  through  2500  lb.  pressure  ratings. 


tf 


■I 


FORGED  SCREWED  OR  SOCKET  WELDING  FITTINGS  and  UNIONS 

1  so  lb.  Corrosion  Resistant  and  2000  lb.  through  6000  lb.  ratings. 

FOR  FITTINGS  FROM  ANY  FORGEABLE  MATERIAL 
TO  MEET  YOUR  SERVICE  REQUIREMENTS 

You  Ket  pruinpt.  ellicient  Hervice  when  yfiu  Hpecify  and  order  from 
the  eomplele  Ladinh  Controlled  Quality  line.  FittiiiKH  in  any /orffenitle 
material  in  virtually  every  type,  Hize,  wall  thiekneHH  or  preHMure  rating 
.  . .  are  prodiired  to  one  uneompromiHin^  Controlled  Quality  Htandard 
.  .  .  and  identified  with  heat  eiMle  HynihoU  pioneered  hy  l.adiHh  an 
verification  of  metallurgical  integrity  reHulting  from  exhaiiHtive 
teHtH  made  in  the  l^adinh  metallurgical  lahoratorieH. 

For  eamplete  service  on  your  fittingH  requirementH,  depend  on  the 
l.adiHh  line  and  the  HerviceH  of  your  Aiithorizeil  l.adinh  Dintrihiitor. 


THE  COMtUTE 


FiniNGS  LINE 


LETE 

iVIllSISB 


Oiitncf  0#f«ca«  Todi  •  Svd«lo  •  •  fMtodafphia  •  Ctavalood 

Ckicaf  •  St  fowl  •  $1.  Lows  •  Aftama  •  MsmXw  •  Od*M«  •  Twba 
Us  •  Son  a*WK>sca  •  WofN*  •  Havana  •  Masxa  Otf  •  i»«nHard,  Om 


© 

TO  MARK  PROGRESS 


Hastelloy 


Titanium 


Forging  Brass 


Everdur  Bronze 


Silicon  Bronze 


Nickel-Copper  Alloys 


Haoting  Controctor:  Anderson  &  Rowe,  Inc.i 
Architect:  W.  P.  Day  &  Horry  Michelson,  Assoc. 
Engineer:  Clyde  Bentley 


boilers 


•  ••guard  against  heat  loss 


In  airporU,  where  height  is  a  hazard,  buildings  hug  the  ground.  They 
grow  OUT  instead  of  UI’.  And  because  steam  must  travel  great  dis¬ 
tances,  there  can  be  a  marked  loss  of  heat  in  long  piping  runs.  Here 
space  is  valuable  too,  so  areas  to  house  boilers  must  be  kept  compact. 
Such  was  the  problem  at  the  San  Francisco  International  Airport. 
Solution  called  for  space-saving  boilers  large  enough  to  supply  steam 
to  the  remote  corners  of  the  sprawling  airport  buildings,  and  with 
sufficient  reserve  to  compensate  for  transmission  heat  loss.  Kewanee 
reserve  plus  rated  boilers  were  selected  because  they  offered  a  compact 
installation  with  enough  power  to  guard  against  heat  loss,  yet  main¬ 
tain  required  temperatures.  Kewanee  Boilers  assure  savings  in  fuel 
and  maintenance  since  they  operate  at  "cruising  speed”  with  50% 
more  power  built-in  to  provide  for  piping,  pickup  and  additional 
capacity  requirements.  So  be  safe— be  sure— select  Kewanee. 


Two  f588  125#  Kewanee  Firebox  Boilers  with  combiriotion 
gat  &  oil  burners. 


KEWANii-ROSS  CORPORATION  •  KEWANEE,  ILUNOIS 

Divhlow  of  Amoricon  RoSiotor  A  Stofidard  Sonilory  CorporaHoo 

KEWANEE  (fi)  ROSS 


Amfr*can-$t«ndirtf  •  American  Blower  •  Seals  4  Wall  Tilt  •  Dflroit  Controls  •  KrtAar>ea  Bodrri  •  •  $unt><‘am  Air  Cooditioners 


WHISPER-QUIET  POWER 

hr  parkage  Air  Conditioning 


COPELAWELD  HERMETIC 


temperatures  in  windings,  crankcase,  oil  and  dis¬ 
charge  side.  Unusually  high  capacities  make  Copcla- 
weld  motor-compressors  adaptable  to  virtually  every 
type  of  duty. 

Power  all  your  air  conditioning  and  refrigeration 
equipment  with  Copeland  motor-compressors.  It's 
the  quality  equipment  that  enhances  your  reputation 
by  its  long-run,  trouble-free  service. 

Get  full  details  .  .  .  write  today  for  complete 
information  on  the  profit-making  Copeland  line. 


It  takes  real  engineering  (and  knowledge  of  your 
customers'  needs)  to  produce  a  welded  motor-com¬ 
pressor  that  combines  positive  performance,  vibration- 
free  smoothness,  and  maximum  operating  economy. 

Copeland  gives  you  these  design  advantages  and 
more  .  .  .  plus  precision  manufacture  using  finest 
compt^nents.  Heavy-duty,  high-power-factor  motor 
delivers  power  aplenty  with  minimum  current  con¬ 
sumption.  Freon- 12  and  Freon-22  models  available. 
Use  of  Freon-12  can  give  you  as  much  as  T^^F.  lower 


_ 

COPELAND  REFRIGERATION  CORPORATION  •  tllREY,  IRII 
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Four  good  reasons  why  these 
^WEBiCAN-e^tattdavd  gas-fired  boilers 
are  best  for  your  heating  jobs 


TfctyVf  Moftr, 
better  looking! 


Tkoy'ro  lowor, 
moro  tompatfl 


Tkoy'ro  oxpaodablo, 
moro  Yorsatilol 


Thoy’ro  oasior  to 
install  and  serWcel 


Modern  in  design  throughout  with  attractive  20-gauge  steel 
jackets,  these  hrand-new,  space-saving  boilers  with  built-in 
drafthoods,  are  ideal  for  large  homes,  apartments,  schmds,  office 
buildings  and  commercial  buildings.  They  also  incorporate  many 
engineering  and  construction  features  which  make  for  higher  oper¬ 
ating  efficiency  ...  as  well  as  installation  and  servicing  economies. 
Some  of  these  advantages  are  listed  below. 


ms  For  water  or  steam  .  .  .  available  from  4  to  1 1  sections 
with  inputs  from  IK0,0(K)  to  6(K),(MK)  Btu  per  hour. 

•  Design  based  on  use  of  multiple  sections  with  burner  for  each 
flue  passage.  Factory  tested  burner  has  an  input  of  bO.tHM)  Btu 
per  hour. 

•  Sections  easily  assembled  .  .  .  end  sections  designed  with  ex¬ 
tended  base  to  form  supporting  legs.  Jacket  encloses  canopy,  mani¬ 
fold  and  controls.  Can  be  assembled  after  heating  piping  is  in  place. 

•  Pintype  boiler  sections — over  WK)  pins  on  each  center  section. 
F.asily  removed  cleanout  panel  allows  access  to  boiler  sections 
without  removing  jacket. 


Just  47^0'  high 


For  water  or  steam.  Available  from  6  to  41  sections  with 
inputs  from  650,(K)0  to  3,200,000  Btu  per  hour. 

•  Pintype  projections— over  1200  on  each  center  and  intermediate 
section  give  heating  area  usually  found  only  in  much  larger  flat¬ 
surfaced  sections.  Multiple  section  design  permits  almost  exact 
sizing  of  boilers  to  meet  widest  range  of  installations. 

•  Various  tapping  arrangements  allow  maximum  flexibility  in 
system  piping.  Smart  Uxrking  jacket  may  be  assembled  after  heating 
piping  is  installed.  Removable  access  panels  make  boiler  easy  to 
service. 

•  Cast-iron  base  firmly  supports  boiler  sections  and  burners. 
Facilitates  installation. 

•  Manifold  is  factory  assembled  and  rigidly  fastened  to  base  by 
cast-iron  clamps. 

For  a  more  detailed  description  of  these  boilers,  just  contact  your 
distributor  or  the  nearest  American-Standard  Sales  Office.  Plumbing 
and  Heating  Division  of  American  Radiator  &  Standard  Sanitary 
Corporation.  P.  O.  Box  1226.  Pittsburgh  30.  Pennsylvania. 


American  -  <$tattdaitd 

HOT  WATER  HEAT 


iofh  0-4  and  G-A 

provod  toy  A.GJK.  for  oR  on< 

gompiy  A.S.M.i^jipii^|Bplfain 


A  COMPLETE 


UNIT... 


BAG  COOliNO 
CONTROL  RANil 


B«0  RiUiP  VALVF  AND 
AUTOMATIC  AIR  VINT 

(not  visible) 

'  BAO  HIAT  iXCHANOIR 


BBO  CONOfNSiR 


BBO  iVARORATOR 


BBO 

CiNTRIIUOAL  PUMRt 


BBO  BUAT^ 
RIPIACIABLI  STRAINIR 


BBO  STIIl  PRAMI 


BBO 

BNAMIUIO  JACXIT 


An  entirely  new  conception  of  a  package  liquid  cooler!  More  features 
for  efficient,  trouble-free  performance  than  you’d  believe  could  be 
packed  into  one.  unit!  Literally  a  plug-in  unit  for  homes,  apartments, 
hotels,  commercial  and  industrial  buildings  and  process  work. 

'This  is  a  B&G  product . . .  built  to  the  high  standards  which  make  the 
B&G  label  a  warranty  of  satisfaction.  Many  special  features  are  incor¬ 
porated  as  standard  equipment  which  in  similar  products  are  “extras” 
or  not  available  at  all. 

Consider  just  a  few  of  the  design  highlights.  'The  low  pressure  drop 
through  the  evaporator  permits  a  substantial  reduction  in  system  pump 
sizes.  Location  of  the  evaporator  under  the  compressor  results  in  a  lower 
center  of  gravity— easier  to  install  and  service.  Non-recycling  pump- 
down  .  .  .  and  an  integrated  electrical  control  system  which  provides  a 
high  degree  of  automation  without  extra  cost.  Completely  wired  includ¬ 
ing  chiller  and  tower  pump  . .  .  requires  power  supply  only. 

'The  B&G  Package  Liquid  Cooler  can  be  specified  for  a  wide  variety 
of  applications  . . .  either  as  a  separate  space  cooling  unit ...  or  in  com¬ 
bination  with  a  forced  hot  water  system  ...  or  for  the  numerous  indus¬ 
trial  processes  requiring  controlled  cooling  of  materials.  Available  in 
capacities  from  7V^  to  100  tons. 

th«  too  PACKAOl  LIQUIP  COOUR  ot  Rooths  519-20 
>  Air  CondMonino  <md  R*frle«rotfon  IxpoaMon 


Bell  &  Gossett 

COMPANY 

D«pt.  RCC-4,  Morton  Orovo,  lllinoii 

GuMiAm  /iMMM.  S.  A.  Armtiramg,  Ltd.,  MOO  (TCuutar  Drim,  Wmt  TmmAO 


0*1  all  tho  foetal  | 

Bulletin  HB-795  will 
give  you  the  complete 
story  of  the  B&G  Pack¬ 
age  Liquid  Cooler.  In¬ 
cludes  numerous  appli¬ 
cation  diagrams  and 
specifications  for  com¬ 
bination  beating  and 
cooling  systems. 

. 
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Honeywell  Electronics  makes 


commercial  building 


r i»tlSUrt,  W'tUnut  Crttk,  Cjdif.  ArthiUct:  Arllmr  A.  Iw^Ui,  HtrktUy.  CtnuUlmn  mnh$iiicml nuinitr-  Msarin  R.  Archtr,  OtkUnJ.  EUciritsJ  tnninttr:  Raj 
WMiamitii,  Oakland.  Omtal  mnlroftnr;  MaclitnaU,  Ynnng  6  Sdstn,  San  Prantisit.  Mtchanical  c*nlract*r:  AtUt  Htaltng  6  Venidalinn  Ca.,  San  Prancitc*. 


New  Safeway  storea  get  moat  advanced 
comfort  control  ayatem  available 


EUctroitic  panel,  specially  designed  for  Safeway  stores, 
gives  complete  control  of  heating,  cooling,  ventilating 
and  humidifying  equipment  to  the  Safeway  store  man¬ 
ager.  In  addition,  Honeywell  Electronics  ideally  meets 
basic  Safeway  control  requirements  —  year-round  air 
conditioning  in  main  shopping  areas,  cooling  ami 
humidity  control  in  produce  storage  rooms.  Only 
electronics  could  supply  other  advantages  wanted  by 
Safeway  management,  listed  opposite.  Typical  Honey¬ 
well  installations  are  in  eight  new  Safeway  stores  on 
the  west  coast. 


AnaMnn 


TTflCAl  UrtWAT  riMR  PIAH 


Major  advantages  of  Honeywell  Electronic  Customized  Temperature  Control 


Central  Control.  Special  Honeywell  panel  provides  a 
compact  supervisory  control  center.  Adjustments  are 
made  at  the  panel.  Panel  access  may  be  free,  or  re¬ 
stricted  to  building  manager  or  one  trained  employee 
to  prevent  tampering.  Electronics  makes  central  control 
economically  feasible. 

Averaging.  It’s  easy  to  maintain  even  temperatures 
in  uncompartmented  areas;  just  place  inexpensive 
electronic  thermostats  wherever  they're  needed.  Heat¬ 
ing-cooling  plant  is  controlled  by  the  average  read¬ 
ing  of  the  several  thermostats.  Only  one  setting  is 
required. 

Outdoor  compensation  is  sure  and  simple.  I.arge  glass 


areas,  occupancy,  exposure  pose  no  problems;  elec¬ 
tronic  controls  meet  heating  or  C(K)iing  demands  rap¬ 
idly.  Outdoor  thermostats  anticipate  weather  changes, 
eliminate  temperature  drift  in  winter,  air-cooling  shock 
in  summer.  Results:  consistent  comfort,  ect)nomy. 

Automatic  changeover  from  heating  to  C(M)ling  can 
be  achieved  with  the  same  thermostat. 

Ventilation  economizer  cycle  automatically  uses  out¬ 
side  air  to  help  carry  cooling  load,  cutting  refrigera- 
tit)n  costs. 

In  addition,  an  electronic  system  is  easy  to  install. 
And  electronic  controls,  having  no  moving  parts,  are 
exceptionally  long-lived. 


any  modem 

easier  to  plan,  more  profitable  to  operate 


Individually  designed  Honeywell  Electronic  Temperature  Control 
delivers  advantages  no  other  control  installation  can  duplicate 


Honeywell  electronics  is  the  latest  develop¬ 
ment  in  temperature  control.  It’s  big  news, 
important  news,  for  you  and  your  clients.  The  case  of 
eight  new  Safeway  food  stores  in  Gtlifornia  and 
Washington  shows  why. 

In  meeting  control  needs  peculiar  to  today’s  super¬ 
markets,  Safeway’s  planners  wanted  all  the  basic 
advantages  of  a  g(K)d  control  installation,  and  more. 
They  wanted  refinements  as  modern  as  their  stores  — 
refinements  that  promised  long-range  efficiency  and 
safety  from  obsolescence  for  many  years  ahead. 
Wisely,  they  chose  Honeywell  Electronic  Customized 
Temperature  Control.  Features  of  the  installations 
and  how  they  function  for  Safeway  stores,  are  briefly 
described  above. 


Why  electronics  ?  The  reason,  in  a  word,  is  flexibil¬ 
ity.  No  other  temperature  control  system  adapts  so 
readily  to  so  many  specific  job  requirements.  No 
other  system  is  so  efficient  — management’s  assurance 
of  important  economies  in  operating  costs,  of  un¬ 
precedented  comfort  and  convenience. 

These  benefits  suggest  some  of  the  ways  Honeywell 
Electronic  Customized  Temperature  Control  can  help 
you  and  your  clients  — in  heating,  ventilating,  air  con¬ 
ditioning  and  industrial  control,  in  any  building,  new 
or  existing.  For  the  new  booklet,  "Flexible  as  a  Strand 
of  Wire”,  giving  full  information  on  Electronic  Cus¬ 
tomized  Temperature  Q)ntrol,  call  your  Honeywell 
office.  Or  write  Honeywell,  Dept.  HV-1 1-137, 
Minneapolis  H,  Minn. 


Electronic  Controls 


1 12  nipcis  across  the  nation 
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YOUNGSTOWN  YOLOY  PIPE  chosen 
for  radiant  heating  system  at  West  Charlotte  High  School 


This  handsome  school  won  a  First  Award  in  the  1955  School  Executive  maga¬ 
zine  competition.  It  also  won  an  A.I.A.  Award  of  Merit.  Justifiably,  too,  as 
it  is  the  result  of  years  of  planning  by  a  group  of  Charlotte’s  educators  and 
architects. 

How  fitting  that  far-sighted  civic  leaders  like  this  chose  Youngstown’s  Yoloy 
Pipe  for  the  radiant  heating  system.  For,  Youngstown  Yoloy  is  a  low  alloy 
steel  that  is  especially  resistant  to  corrosion  and  shock.  Made  only  of  the 
finest  steel,  with  additions  of  nickel  and  copper  to  give  it  those  desirable  extra 
qualities.  Youngstown’s  Yoloy  Pipe  is  controlled  by  its  sole  producer  from 
ore  mine  to  the  final  operation.  Yoloy  Continuous  Weld  Pipe  is  used  most 
economically  in  many  industrial  and  snow  removal  systems  as  well  as  in  drain 
pipe  installations. 


Far  farthar  iafarmallan  writa  far  aar 
fraa  kaaklal  "Tka  ABC  af  Yalay  Caa- 
llaaaaa  WaU  Pl»a  aaS  Ha  carraaiaa 

raaUtaaca". 


THE  YOUNGSTOWN  SHEET  AND  TUBE  COMPANY 

('■ftuTal  OffuTS  Youngstown,  Ohio  District  Sales  Offices  in  I’nncipal  Cities 
SMI  r  IS  SIKH'  eiATis  staniiarii  pipi:  -  i.im:  pipi:  on.  i  oi  ntkv  ti  hi'i.ak  noons  -  (ondi  ii  anoimt 

MIIHASU  AI  II  MINI.  (.'(>1.1)  IINIHHII)  HARS  -  HOT  ROl.l.ll)  HARS  -  VSIHI.  HOT  ROl.I.I  11  RODS  .  (OKI 
IIN  I'l  Ml  IIKTHOIITK  IIN  PIATF  HI.A(  K  PI  ATI.  KAILHOAI)  TRACK  SPIKI.S  MINI:  ROOl  HOI  T  S 


42 


NOVEMtER.  19S5,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


m 


YOURSELF 


AT  BOOTHS 


ALCO  VALVE  CO 


’^StSKjjreak  the  connections! 

,3^  service  time 
i  all  along  the  line 


}'Tli  r  . 


3 


ONLY 


CAI^Ms 


DIFFUSERS 
GIVE  YOU  THESE 


IUTSTANDIN6  FUTURES! 


1  Easy 

raFast,  Easy  Balancing 

Installation 

and  Adjusting 

Jwt*  1  •kn^  t  »•  inctall  Carnat  alMlwMrti  ( 1 )  Ramav*  cantar 
tana  an4  atlaytar  attamhly  (aa  taal*  aaa4arf);  (3)  rattan  tail* 
Ing  Plata  ta  4a<t  wark  wltk  thaat  aiatal  tcrawt;  (S)  Raplata 


iatli  pattarn  mn4  valnma  It  aatlly  atcamplltliad  fram  Hia  fata 
af  Mm  Mlllutar — withawt  taalt.  Any  pattam  fram  harliantal  ta 
vartital  It  timply  aktalnaM. 


And  Lower  Prices  for 


Today's  Finest! 


BaaaMfally  ttylaM  MaMal  I  (MaaM  tana)  anM  MaMal  IJ 
(fally  aMfattahla >  wltk  itanMartl  calllnp  plata.  Can  ba 
maantaM  an  Matt  araHi  ar  fhitk  ta  callinp.  A  fall  ranpa 
af  tl«at  It  aaaHaMa. 


MaMalt  I  anti  IJ  wMi  Maap  talllnp  plata  Mmt  pra* 
vantt  tallint  apinp  anti  allmlnatat  anM-tmaMpa  rinpt. 
A  tamplata  rnnpa  af  titat  avallaMa  ...  all  fully  aM- 
latlaMa  far  air  pattam. 


Carnaa  ^Wwaara  appmal  to  arcfcifacft  for  tkoir  modoro,  Btroomllood  op- 
pomrmoto/  to  anfinaara  tor  thoir  parfermanca  ond  aJntpla  bolootlmpi  to 
confractora  #or  tkoir  aaay  Inafallatlon  ood  low  prica.  Yoo'll  ko  okmod  oil 
wmyt  .  .  .  witk  Carnaaf 


CABMBS  COBP. 

VERONA,  WISCONSIN 
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Light  oil  meets  its  master  in  these  CRANE  VALVES 


THE  CASE  HISTORY— Read  how  the  Johnson  &  Johnson  baby  CrSRB  NO.  1610  PSCklSSS 

products  plant  at  Cranford,  N.J.,  completely  stopped  a  valve  OisphrSKRI  VsIVBS 
leakage  condition  that  wasted  product . . .  caused  a  safety  haz¬ 
ard  . . .  and  menaced  the  plant’s  high  sanitation  standards. 

Valves  formerly  used  on  very  light  baby  oil  lines  were  the 
source  of  trouble.  Keeping  them  tight  at  the  stuffing  box  was 
next  to  impossible.  Constant  servicing  of  stuffing  boxes  was 
necessary,  even  after  repacking  every  4  to  8  weeks.  Several 
packings  were  tried  without  success  while  the  high  maintenance 
costs  and  nuisance  conditions  continued. 

Early  in  1951  the  plant  found  the  solution  in  Crane  No.  1610 
Packless  Diaphragm  Valves.  They  removed  the  cause  of  leakage 
—immediately  stopped  its  troubles  and  costs.  Almost  4  years 
later— with  no  maintenance  whatsoever— the  Crane  packless 
valves  remain  absolutely  tight;  continue  giving  perfect  service. 

And  that  goes  for  all  valves  added  since  the  first  installation. 

CRANE  CO. 

General  Offices:  836  S.  Michigan  Ave.,  Chicago  9,  Illinois 
Branches  and  Wholesalers  Serving  All  Industrial  Areas 

VALVES  •  FITTINGS  •  PIPE  •  PLUMBING  •  HEATING 
CRANI»S  FIRST  CIMTURY  .  .  .  185lf-1955  _ 


When  you  have  valve  problems  with 
hard-to-hold  fluids,  try  Crane  Packlest 
diaphragm  valves.  They  eliminate  stem 
leakage  and  maintenance  on  air, 
vacuum,  gas,  light  oil  and  similar  serv¬ 
ices.  Their  diaphragm  has  longer  life, 
yet  should  it  fail,  their  separate  disc 
prevents  escape  of  line  fluid.  Available 
in  wide  selection  of  materials  and  < 
sizes.  Ask  for  folder  AD- 1942  or  A 
see  your  Crane  Representative.  ^ 
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THEY  CUT  FUEL  COSTS  48%.* 


“Fantastic 
savings” 
reported  by 
Lowell,  Mass, 
company  with 
YORK-POWER 
100-hp  packaged 
steam  generator. 


A  careful  comparison  of  fuel  savings  over  a 
6-monlh  period,  after  installation  of  a  York-Power 
high-pressure  IO()-hp.  packaged  steam  generator, 
revealed  a  fuel  saving  of  48%  over  previous  equip¬ 
ment,  for  the  Paramount  Cleansers  and  Laun- 
derers  of  Lowell.  Mass. 

“This  figure  seems  hard  to  believe,”  writes  Owner 
Charles  A.  Hatem.  “Much  of  the  savings,”  he 
stales,  “comes  from  the  fact  that  this  York-Power 
unit  (Steam-Pak  Model  SPH-I00-N5)  burns 
cheaper  No.  5  oil  as  well  as  gas,  instead  of  No.  2 
oil.  During  the  period  when  the  demand  for  gas 
is  heavy,  we  burn  oil,  thus  assuring  ourselves  of 
minimum  fuel  bills.” 


Find  nwt  How  Yerk-Few«r  uniH  can  inii|Kov«  Mrvka  and 
H«a  tavingt  of  yowr  planti  For  fwrthar  information  call  yawr  York- 
Fowror  lo|>rocantativo,  or  writo  for  dotoilod  data  tkooH  TODAYI 


Reduces  heat  losses,  too! 

This  versatile  Yotk-Power  generator  supplies  steam  for 
both  dry  cleansing  and  for  the  laundry  room.  It  also 
heats  the  entire  plant.  And,  the  modern  Steam-Pak 
design  holds  heat  losses,  at  the  unit  itself,  ven  close  to  zero. 


tncM-rMiTTi  rwk^ 


IndjuMj^ 

YORK-SHIPUY,  INCe 

YORK,  PENNSYLVANIA 
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No  need  to  dip  your  too  In  thio  king  bIbo 
pool  to  toot  Its  tempersture.  Just  divo 
light  In  snd  enjoy  Its  filtered,  comfort¬ 
able  water.  It's  thermostatically  control¬ 
led  by  Powers. 
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In  the  Sumptuous  BEVERLY  HILTON 

aSVSRLV  HILLS.  CALirOMNIA 


Safe,  Comfortable  Showers,  490  of  them 
In  the  hotel  and  colorful  pool  side  ca¬ 
banas,  are  thermostatically  regulated  by 
Powers.  There  Is  no  danger  of  scalding 
or  unespected  shots  of  cold  water. 


No  Danger  of  Scalding  In  the  Barber  Shop 
Shampoos.  They're  safetylzed  by  Powers. 


5  of  the  8  Powers 


Controlled 


Water  Heaters 


Hsot  Exchofleer,  left,  svp- 
plie*  properly  tempered 
water  to  iwimmino  pool. 


Woter  Storope  Heaters, 
right,  ore  also  controlled 
by  lowers  No.  1 1  Sell 
Operating  Temperature 
Regwlators. 


THERMOSTATIC  CONTROLS 

Regulate  Temperature  of  Swimming  Pool, 
Showers,  Shampoos  and  Water  Heaters 


With  its  new  world  standards  for  hotel  luxury,  service  and  hospitality, 
the  Beverly  Hilton  has  provided  its  guests  with  the  ultimate  in  com¬ 
fort  and  safety  in  its  Powers  thermostatically  controlled  showers, 
shampoos  and  swimming  pool. 

More  Powers  to  You  when  you  want  controls  of  superior  quality  that 
give  years  of  dependable  performance.  Benefit  from  Powers  more 
than  60  years  of  experience  in  temperature  control.  Call  our  nearest 
office  or  write  us  direct  for  aid  in  selecting  the  right  type  of  control 
for  your  requirements. 

(c47) 


THE  POWERS  REGULATOR  COMPANY 


SKOKIE,  llllNOiS  Officea  in  chief  cities  in  U.8.A.,  Canada  and  Mexico 


Over  60  years  of  Automatic  Temperature  and  Humidity  Control 


J  J 


A  Valve  that  is 


PACKLESS  in  fact 

.  not  just  pack  I  ess  in  name 


When  the  job  calls  for  the  kind  of  valve  that  will  stand  up  across  the  years 
—when  it  calls  for  a  valve  that  is  packless  in  the  full  meaning  of  the  word — 
then,  no  matter  how  far  you  look,  you'll  find  in  the  Marsh  Packless  the  only 
valve  that  completely  fills  the  bill. 

In  fact,  many  users  consider  this  the  only  valve  that  is  packless  in  fact 
as  well  as  in  name,  and  they  have  a  good  reason  for  this.  There  is  a  difference 
between  pack  less  and  packless!  The  diagram  tells  the  story  of  Marsh  truly 
packless  construction.  A  collar  (A)  is  machined  on  the  valve  stem.  The  stain¬ 
less  spring  steel  wafers  (B)  press  against  this  collar  to  form  a  tight  annular 
seal  This,  you  see,  is  a  metal-to-metal  seal — permanently  leakproof. 

And  this  better  construction  is  typical  of  the  quality  and  refinement  found 
throughout  the  Marsh  Packless  Valve — in  the  swivel,  self-seating,  self-clean¬ 
ing  disc — in  the  excellent  proportioning,  machining,  workmanship  and  finish. 

Packed  valves  can  and  do  "blow  out",  scalding  or  burning  the  operator. 
This  danger  is  avoided  when  you  use  the  Marsh  Packless.  It  is  a  valve  you  can 
rely  on  for  any  service  up  to  100  Ihs.  Furnished  in  a  wide  range  of  patterns 
including  graduated  and  extended  stem  types,  the  Marsh  Packless  Valve  is 
widely  used  for  steam  and  hot  water  heating  systems,  coffee  urns,  steam  kettles, 
sterilizers,  ovens  and  similar  services.  Ask  our  representative  or  engineering 
department  for  facts. 

MARSH  HIATINO  EQUIPMENT  CO.  SoIm  amilot*  at  Ja$.  f.  Manh  CoiporoMon 
Oapt.  U,  Mwkla,  M.  Manli  iMtrwMal  ft  Valv*  C*.  (CwmA)  Ufty  1407  MSd  St.,  UmmMmi,  Akarta 

MAMUtACTUUKS  Of  GAUGtS  •  THltA*OMlTtMS  •  WATIM  UGUIATING  VAlVtS  •  50UN0ID  VAlVtS 


Wheat  Angle  Graduated 


Globe 


Extension  stem 
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Skogman  Cemtructlon  Co.,  Canarol  Controctof,  Architact  and  Ownor 


Frank  Tvrdik,  plumbing  contractor,  P.  T.  Chandlor  and 
Clark  Chandlor  of  tho  Chandlor  Co.,  Anoconda  di»> 
tributort,  and  John  Allon,  Diitrict  Saloi  Manager,  Tho 
American  Brau  Co.,  diKuM  detoiU  of  piping  at  tho 
First  Avenue  Building.  (Left)  The  building  at  it  ap> 
peered  before  modernizotLsn. 


Copper  helps  turn  a  venerable  landmark  into 
the  “Cinderella”  building  of  Cedar  Rapids 
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AnacondA  Copper  Tube  installed  in  the  air  conditioning 
machine  room. 


The  H(K'k  Island  Building  in  CJedar  Rapids,  Iowa,  a  sound  old 
landmark,  has  Iteen  transformed  into  the  First  Avenue  Building,  the 
most  modem,  comfortable,  convenient  offic*e  building  in  the  city. 
One  of  the  big  moclemization  problems  was  the  handling  of  refrigera¬ 
tion  and  water  service.  Frank  Tvnlik  of  Midwest  Plumbing  &  Heating 
Co.,  plumbing  contractors,  used  AnacondA  Cop|)er  Tube  throughout. 

“Copper  matle  the  installation  practical,”  says  Frank  Tvr<lik. 
“Because  the  O.D.  of  coppt*r  tulte  is  smaller  and  solder-type  fittings 
are  trim  and  compact,  I  could  run  lines  through  small  opemings  and 
inside  existing  partitions.  The  20'  Icmgths  reducetl  the  niimlKT  of 
fittings  and  the  elimination  of  pipe-threading  was  a  big  time-saver. 
I  saved  additional  time  by  |)refabricating  asst*mblies  at  the  shop.  Total 
time  of  installing  the  copiH*r  tul)e  lines  was  half  of  what  it  would 
have  Ijeen  with  ferrous  pijx,*,  which  meant  a  considerable  over-all 
saving  on  the  job.” 

Find  out  how  you  can  save  by  using  AnacondA  Copper  Tul>e  and 
Fittings.  For  information  write  The  American  Brass  Company,  Water- 
bury  20,  Conn.  In  Canada:  Anaconda  American  Brass,  Ltd.,  New 
Toronto,  Ont. 


Not*  how  noatly  and  compactly  tho  coppor  tub*  wo* 
Inztallod— through  mhoII  oponingi  in  tho  mottivo  old 
znatonry  wall*. 


AnacondA* 

Coppir  Tubes  and  nttings 

Avoilablo  through  Anaconda  Dittributert 


AnacondA  Copper  Tube 
and  Fittings  cut 
instaiiing  time  in  half, 
says  contractor 


To  help  you  solve  your  problems 


•  •  • 


c.  HAROIC 


A  BASIC  TEXT  ON 
AIR  HANDLING 

Eminently  readable! 

Practical! 

Comprehensive! 


"Flow  and  Fan”  will  help  you  solve  your  problems  of  moving  air  through  ducts, 
and  the  selection  and  control  of  fans.  It  covers  the  how  and  why  behind  the  basic 
calculations  in  the  design  of  systems,  giving  information  that  is  applicable  to  the 
aaual  problems  you  meet  in  ventilating  work. 

The  title  is  derived  from  the  two  nujor  divisions  of  the  book:  the  flow  of 
gss  through  duct  systems,  and  fan  performance  and  control.  Seven  chapters  on 
gas  flow  give  the  basic  data  you  need  and  describe  the  methods  used  for  calculating 
system  resistance.  The  final  six  chapters  are  devoted  to  information  that  will  help 
you  in  the  praaical  task  of  seleaing  a  fan  for  a  given  duty.  Because  of  this  treat¬ 
ment,  "Flow  and  Fan"  will  meet  the  needs  of  students  who  are  interested  in  acquir¬ 
ing  a  working  knowledge  of  ventilation,  and  will  be  useful  to  praaicing  engineers 
as  well. 

The  author  possesses  both  engineering  and  teaching  experience;  and  in  addi¬ 
tion  he  hu  the  rare  ability  to  write  entertainingly  about  a  technical  subjea  without 
over-simplification,  but  with  practical  attention  to  the  limits  of  engineering  accuracy. 

If  you  are  concerned  with  problems  involving  the  moving  of  air  through 
ducts  and  the  selection  and  control  of  fans,  you  will  End  in  "Flow  and  Fan"  a  wealth 
of  basic  information.  Send  for  a  copy  of  this  bode  today.  Pay  for  it  only  after  you 
have  read  it,  and  used  it,  and  seen  for  yourself  how  helpful  it  can  be  in  your  work 
or  studies.  Just  mail  the  convenient  coupon  and  "Flow  and  Fan”  will  be  sent  you 
immediately. 


THE  INDUSTRIAL  PRESS.  93  Worth  St..  New  York  13.  N.  Y. 

PUasa  sand  me  a  copy  of  "Row  and  Fan". 

□  Check  or  money  order  enclosed.  (We  pay  postage  if  order  is  accompanied 
by  payment  in  full) 

(□  Send  book  on  approval.  I  will  pay  within  five  days  if  I  decide  to  keep 
the  book. 

□  Bill  me  □  Bill  Company 

Name  . •  • . 

Company . . Street  and  No . 

City  . .  .Zone . State . 

Home  Address . . 

(mMM  nil  In  If  you  want  book  aent  to  your  home) 


TWELVE  FACT- FILLED 
CHAPTERS! 

Factors  in  Gas  Flow  Measurement- 
Pressure  and  Loss  Calculations 
Losses  in  Straight  Uniform  Ducts 
Losses  in  Diverging  Passages 
Losses  in  Converging  Row 
The  System  Considered  as  a  Whol* 
Fan  Performance 

Effect  of  Variables  on  Fan  Perform¬ 
ance 

Fan  and  System 
Selecting  a  Fan 
Fan  Selection  and  Rating 
Fan  Operation  and  Control 


232  Pogas 
t4  lllustrotions 

$4.00 

Note  Five-Day  Free  Exemination 
Offer  explained  in  coupon. 
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'JF'  JET-FLO  UNIT  COOLERS 
f«atur«  gUaming,  hospitol-cUan 
»tainl«ti  it«el  caM>  ,  .  .  com- 
pl«t«ly  non-f«rrout  conitruction. 


You'll  want  to  have  a  good  look  at  these  latest 
additions  to  the  complete  BUSH  line.  Both  incor¬ 
porate  famed  Inner-Fin*  coil  construction . . .  pat¬ 
ented  BUSH  development  that’s  revolutionized 
design  of  air  conditioning  and  refrigeration  units. 

Some  of  the  other  BUSH  units  you'll  want  to  see: 
'CRH'  REMOTE  AIR  CONDITIONERS  for  ceiling 

mounting.  Used  in  hotels,  motels,  etc _ wherever 

wall  and  floor  space  is  at  a  premium. 

LOW  TEMPERATURE  UNITS:  ‘HG’  Hot  Gas  Defrost 


and  ‘ED’  Electric  Defrost  Unit  Coolers.  An  operat¬ 
ing  demonstrator  will  let  you  see  for  yourself  the 
superior  operating  efficiency  of  these  new  sensa¬ 
tions  of  the  low  temperature  field. 

‘GD’  Glycol  Defrost  Product  Cooler  in  simulated 
operation. 

INNER-FIN  EVAPORATIVE  CONDENSERS  AND  COOL¬ 
ING  TOWERS  •  INNER-FIN  AIR  CONDITIONING 
COILS  •  MULTIZONE  UNIT  •  UNDER-THE-WINDOW 
AIR  CONDITIONING  UNITS  •  UNIT  COOLERS 


Be  sure  to  see  the  industry's  most  complete 
line  ...  at  the  Bush  booth  ^323,  4,  5,  6. 


MVfffSfDf  •  CALtfOMHIA 


PROFILLIR-FAN  CONDENSERS 

provkJ*  the  most  practical  mathod  y«t 
developed  for  condensing  refrigerants 
without  the  use  of  water. 


BUSH  MAHUFACWRIHG  COMPAHY 


West  Hartford  10,  Conaectieiit 


A  typical  radiant  ktattd 
Buburban  dtvtiopmtnt  horn*. 


Topical  inataUation  of  Otool  pipo 
radiant  hooting  eoiU  on  mab. 
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with  invisible  radiant  panel  heating 

Ai  the  song  says,  "little  things  mean  a  lot"  ...  to  a  woman. 

She  chooses  an  automobile  by  its  color,  selects  a  television  set  for  its  cabinet 
.  .  .  and  may  insist  on  a  radiant  panel  heating  system  solely  because  it  gives  her 
complete  freedom  of  decoration  in  her  home.  The  only  heating  system  that  does, 
because  every  inch  of  floor  and  wall  space  remains  usable.  Why  should  a  mere 
man  object  to  her  whims  as  long  as  there's  horsepower  under  the  hood,  a  clear 
picture  from  the  T.V.  set,  and  the  heating  system  gives  clean,  healthful,  draft- 
free  comfort! 

It  IS  a  fact  that  women  have  helped  make  radiant  panel  heating  increasingly 
popular  for  individual  homes,  multiple  dwellings  and  housing  developments  .  .  . 
up  signiflcantly  last  year  among  wet  heat  installations. 

And,  as  in  other  wet  heat  systenns,  the  men  who  design,  specify  and  install, 
know  that  reliable  steel  pipe  is  first  choice  for  heat  transmission.  Time  tested 
through  more  than  60  years  of  hot  water  and  steam  applications,  it  also  has  the 
qualities  of  economy,  durability,  weldability  and  formability  required  for 
successful  "invisible"  radiant  panel  heating.  In  fact  it’s  the  most  widely  used 
pipe  in  the  world! 

Write  for  the  free  48  page  color  booklet  "Radiant  Panel  Heating  with  Steel  Pipe" 
and  32  page  companion  booklet  “Steel  Pipe  Snow  Melting  and  Ice  Removal  Systems." 


Committee  on 

STEEL  PIPE  RESEARCH 

AMERICAN  MON  AND  STEEL  INSTITUTI 
350  RFTH  AVENUE,  NEW  YOKK  1,  N.Y. 
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LONO  ISLAND  LIOHTINO'S  NIW  SIRVICI  CINTIR 


With  its  residential  load  centered  in  an  area  where  new 
home  construction  is  booming,  the  Long  Island  Lighting 
Company  has  always  anticipated  load  growth  far  in  ad¬ 
vance.  The  most  recent  example  of  this  policy  is  the 
creation  of  the  new  service  center  in  Hicksville,  N.  Y. 

Covering  78  acres,  the  center  includes  a  headquarters 
group  of  six  buildings  (providing  200,000  sq.  ft  of  floor 
space),  huge  storage  facilities,  parking  space  for  almost 
a  thousand  cars,  and  even  a  helicopter  landing  strip.  When 
three  more  planned  buildings  are  completed,  the  center 
will  contain  about  everything  needed  to  operate  the 
service  end  of  a  modern  utility. 

The  steam  requirements  for  all  but  one  of  the  buildings 
is  supplied  by  two  B&W  Type  FM  Boilers.  Each  unit  is 
capable  of  generating  20,000  lb  of  steam  per  hr  at  125 
psi.  Normally  burning  gas,  the  FM  Boilers  are  equipped 
with  combination  burners  and  controls  that  permit  chang¬ 
ing  over  to  oil  in  a  matter  of  seconds  and  without  substi¬ 
tuting  equipment.  Automatic  control,  with  on-off  oper¬ 


ation  for  low  loads,  is  another  important  operational  and 
economy  feature  of  these  versatile,  self-contained  boilers. 

Satisfaction  with  the  performance  of  B&W  Integral- 
Furnace  Boilers — both  FMs  and  FFs — operating  at  other 
Long  Island  Lighting  locations — was  a  strong  factor  in 
the  choice  of  a  dual-unit  FM  installation  for  the  new 
service  center.  Along  with  other  utilities  and  a  broad  range 
of  industrial,  commercial,  and  institutional  users.  Long 
Island  Lighting  has  found  the  Type  FM  Boiler  ideally 
suited  to  its  needs.  The  strong  acceptance  of  this  unique 
boiler  is  indicated  by  the  total  steam  capacity  of  more  than 
10,000,000  lb  per  hr  of  the  units  now  in  service  or  on 
order.  It  is  available  in  standardized  sizes  for  loads  rang¬ 
ing  between  2900  and  40,000  lb  of  steam  per  hr  at  pressures 
to  235  psi — may  be  obtained  for  higher  pressures  and  with 
moderate  superheat.  Write  for  Bulletin  G‘76A  for  the 
complete  details  of  this  unusual  small  boiler  with  an 
illustrated  description  of  its  cost-saving  features.  The 
Babcock  &  Wilcox  Company,  Boiler  Division,  161  East 
42nd  Street,  New  York  17,  N.  Y, 


COST-SAVING  FEATURiS 


•  Saves  Erection  Time  and  Cost 

•  AAeets  Wide  Range  of  Service 

•  Handles  Quick  Load  Changes 

•  Fast  Steaming 

•  Lovr  Maintenance 


•  Safe,  Automatic  Operation 


•  Easy  Accessibility 

•  Suitable  for  Outdoor  Service 

•  Bums  Oil  and/or  Gas 

•  Saves  Fuel 

•  Saves  Space 


BABCOCK 

^ncoK 


BOiue 

DIVISION 


o-m 
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Take  a  look  at  a 
TRULY  ADJUSTABLE 
Diffuser _ 


f=iGillR 


0 


TYPE  "OA" 


a  dUtinctiv«ly  diffcrant 
diffuser  with  a  rodicaiiy  new  means 
of  controlling  air  direction  at  four  different 
ongles  of  discharge  simultaneously. 

Without  changing  the  position  cf  the  spinnings, 
AGITAIR  “OA"  diffusers  can  be  adjusted 
to  put  the  oir  where  you  want  it  in  one, 
two,  three  or  four  directions  . . .  ofter 
Installation.  Result:  Segmentised  . . . 
positive  adjustability  with  Finger-Tip 
Air  Direction  Control. 


You  Got  BtHtr  Air  with  AGITAIR 


Writ**  for  Hulloliii  C-101 

C^nlaint  (•mpl.l*  data,  ^rfarmanc*  charli, 
caattrwetian  rfalailt,  ••<. 

AIR  DEVICES  INC. 

185  MADISON  AVINUE  NEW  YORK  16,  N.  Y. 


Air  Oiffw»ar$ 


Fillart 


Eahouilart 


Cllmatm  tnginmmrs  to  Industry,  Businmss  and  thm  Homo 
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EVERY  WORTHINGTON 
PACKAGED  LIQUID  CHILLER 

(in  sizes  up  to  2(K)  hp)  is 
factory  assembled,  tested, 
and  shipped  as  one  com* 
plete  package. 


WorthiHgtoM  CerporatiM 
Air  CcnditioNiiig  •h4  ■•frig«r«ti*N  Divltleil 
hMtion  A.S.St.V 
HarriMn,  N.  J. 

0»ntU  man: 

PlaoM  Mnd  ma  your  naw  Bullatin  C-1 100-B52  on 
Worthington  Liquid  Chillart. 


Low-cost  operation,  easy  installation . . . 

you  get  with  Worthington’s  new  packaged  liquid  chiller 


If  you’re  interested  in  process  cooling,  refrigera¬ 
tion,  or  air  conditioning,  take  a  long  look  at  these 
six  big  advantages  of  the  new  Worthington  pack¬ 
aged  liquid  chillers: 

LOW-COST  OPERATION  — Simple  variable 
capacity  control  exactly  matches  load  requirements 
—  results  in  unusually  economical  operation. 

EASY  INSTALLATION  —  All  units  are  shipped 
completely  assembled.  Only  simple  foundations  are 
needed. 

FACTORY  ENGINEERING  — You  benefit  from 
Worthington's  undivided  responsibility.  The  entire 
unit -compressor,  chiller,  drive  and  controls— comes 
in  one  Worthington-supplied  package. 


MINIMUM  FLOOR  SPACE  —  Efficient,  compact 
design  means  greatly  reduced  space  requirements. 

LONG  LIFE  —  over  a  million  dollars  worth  of 
research  went  into  Worthington’s  Freon  compres¬ 
sor  —  all  aimed  at  making  it  the  most  durable  unit 
ever. 

WIDE  SELECTION  —  No  matter  what  you  want 
to  chill  —  water  or  brine  —  you  can  get  a 
Worthington  packaged  liquid  chiller  that’s  exactly 
right  for  the  job.  Sizes  from  7'/i  all  the  way  up  to 
2(X)  hp. 

Want  more  facts?  Mail  the  coupon  tcxlay  for 
Bulletin  C-l  l(K)-B52.  It  tells  all  about  specifica¬ 
tions,  features,  and  typical  applications.  asmav 


Random  Thoughts  from  a  Filter  Engineer 


by  George  Slater 

•  GETTING  BACK  TO  FUNDAMENTALS 

•  PRACTICAL  APPROACH  TO  PERFECTION 

•  LIFE  CAN  BE  DIFFICULT 


GETTING  BACK  TO  FUNDAMENTALS 

Sometimes  the  search  for  a  service>free  filter  can  be 
carried  too  far.  Of  course,  it’s  important  to  cut  mainte¬ 
nance.  But  this  must  not  be  accomplished  at  the  expense 
of  the  primary  function  of  every  filter:  to  catch  dirt  and 
dust.  The  perfect  filter  would  remove  every  speck  of 
dirt  and  dust  and  require  absolutely  no  maintenance. 
Such  a  filter  is  improbable  if  not  impossible.  Instead, 
filters  will  continue  to  be  a  compromise  between  effi¬ 
ciency  and  maintenance,  between  how  much  dirt  the 
filter  will  catch  and  how  often  that  dirt  will  have  to 
be  removed. 

At  Air-Maze,  we  strive  to  make  a  filter  that  catches 
the  most  dirt  with  the  least  maintenance.  But  we  never 
sacrifice  a  good  filtering  job  just  to  cut  down  on  mainte¬ 
nance.  We've  tried  not  to  lose  sight  of  the  fact  that  the 
chief  purpose  of  any  filter  is  to  catch  dirt. 

PRACTICAL  APPROACH  TO  PERFECTION 

What  filter  has  a  high  efficiency  over  a  wide  range  of 
particle  sizes,  practically  eliminates  maintenance,  and 
offers  low  pressure  drop.’  No  filter  we  can  think  of.  But 

we  do  know 
of  a  combi¬ 
nation  of  fil¬ 
ters  that  will 
do  just  that. 
For  instance, 
if  our  Auto¬ 
maze,  Elec¬ 
tromaze  and 
a  stationary 
panel  filter 

were  rigged  up  in  a  scries,  you  would  have  a  close 
approach  to  perfect  filtration.  The  Automaze  stops  prac¬ 
tically  1009f  of  the  larger  particles.  The  Electromaze  is 
extremely  efficient  in  stopping  very  fine  particles,  even 
smoke  and  atomized  oil.  And  the  panel  filter  offers  a 
third  line  of  defense,  particularly  against  the  occasional 
agglomerate  which  might  be  released.  Optimum  effi¬ 
ciency  would  be  achieved  over  a  wide  range  of  particle 
sizes.  Costly  maintenance  would  be  largely  eliminated 


since  the  Automaze  is  self-cleaning,  the  Electromaze 
can  be  equipped  with  an  automatic  cleaning  system  and 
so  little  dirt  would  reach  the  panel  filter  that  it  would 
have  to  be  cleaned  only  once  a  year  or  less.  And  this 
combination  would  have  low  static  pressure  loss— less 
than  a  half  inch  of  water. 

A  system  of  filters  like  this  is  the  practical  approach 
to  perfection. 


LIFE  CAN  BE  DIFFICULT 

The  life  of  a  filter  is  not  an  easy  one.  Filters  must  work 
under  all  kinds  of  difficult  conditions.  Some  filters  must 
resist  a  corrosive  atmosphere  or  salt  water  spray.  Others 
have  to  work  at  extremely  high  or  low  velocities.  Still 
others  have  to  remove  water  droplets  or  grease.  Perhaps 
an  oily  adhesive  cannot  be  tolerated.  Some  filters  must 
meet  very  definite 
pressure  drop  require- 
ments.  And  many 
filters  require  a  com- 
bination  of  these 
qualities  to  do  their 
job  well. 

Whatever  your 
particular  filter  prob¬ 
lems  may  be,  Air- 
Maze  can  make  a  fil¬ 
ter  to  handle  them. 

Why  not  write  for  our  product  catalog.  If  you  don’t 
see  what  you  want,  write  and  ask.  Where  sizable  quanti¬ 
ties  are  involved,  we’ll  be  glad  to  engineer  a  filter  for 
you.  We  have  30  years  experience  engineer¬ 
ing  filters  that  solve  special  problems.  Tbe 
Air-Maze  Corporation,  25000  Miles  Ave., 
Cleveland  28,  Ohio. 
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PROVED  BY  PERFORMANCE 


OF  OVER  A  mUQNJRAPS ! 


YARWAY 
IMPULSE 
STEAM  TRAP 


noviiig  port 

...  a  imall  stainlax  tt««l 
valv*  that  litvrally  floats 
on  th«  condansat*  toad. 
Gets  oquipment  hot  in  a 
hurry— and  knaps  it  hot/ 


Using  a  theory  of  thermodynamics  never 
before  applied  to  steam  traps,  the  Yarway 
Impulse  Trap  revolutionized  the  indus¬ 
try  20  years  ago.  Today  over  a  million 
Yarway  traps  have  successfully  proved  the 
Impulse  principle. 

Advantages  like  the  following  con¬ 
tinue  to  win  new  users,  convince  old  users 
to  standardize: 

•  QUICK  HEAT-UP  AND  EVEN  TEMPERATURES 
OF  EQUIPMENT 


•  GOOD  FOR  ALL  PRESSURES  WITHOUT 
CHANGE  OF  VALVE  OR  SEAT 

•  SMALL  SIZE— LIGHT  WEIGHT 

•  ONLY  ONE  MOVING  PART 

•  STAINLESS  STEEL — minimum  maintananc* 

•  WON'T  FREEZE  UP 

•  A  COMPLETE  LINE  of  tizat  and  typat 
for  avory  roquiromant 

•  IMMEDIATELY  AVAILABLE  from  270  local 
Induttrial  Di»tribu«or» 


For  free  Trap  Selector,  or  24  page  bulletin,  write 
YARNALL-WARING  COMPANY  104  Mermaid  Avenue,  PhUadelphia  18.  Pa. 


THERE'S 


VARWAV  IMPULSE  STEAI 


TRAP  FOR  EVERY  NEED 


SERIES  60 
•nd  120 

For  all  nor¬ 
mal  trap  re- 
quiromontt, 
protturot 
to  400  and 

600  piL 


No.  20-A 

For  light /oodi 
on  tracor  Snot, 
ttoom  moint, 
small  prossot, 
etc 


SERIES  40 

For  hoavy  loads  roquiring 
oxtro  high  capacity 
ttoom  traps 


INTEGRAL-STRAINER 
HIGH  PRESSURE  TRAP 

For  high  proMurot,  high  tom 
poratuns.  (Flortgod  or  wold 
n  ing  connoc 
fiwk  tiont.) 


IMPULSr  STEAM  TRAP 

oven  1,000,000  yarway  impulse  steam  traps  used 
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these  -d 


CHICAGO  PUMPS 


mean 


Longer,  Better  Performance 
Lower  Cost  Operation 
and  Installation 


For  additional  information  on 
any  of  tho  abovo  pumpt, 
spocify  by  bullotin  number. 
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Compact,  smooth  running,  quiet,  —  ceramic  faced 
seal  is  highly  resistant  to  wear  —  for  circulating  and 
booster  service.  Heads  from  10  to  190  feet,  capacities 
from  S  to  400  gpm.  Bulletins  107  and  108. 


^  WrM.  to  D.poitiiiont  B 


Subaidierr  M  Pom  Meohlnery  and  rimiilBil  Cofsentton 


tmmmht  # 


CioSi  Vo«ejw.  RMumg.  AVC.  LVC.  Fu.,  Mmtm  AiMMMn 
StMiM.  S»|.W  Hath  ibMof  S.ii«jtniwS7TI 

tlOTi.CS.0  OtaqM.  Ouapi  Iw 


DOUBLE  SUOTION 
HOmZOHTALLY 
SPLIT  CASE  PUMP 

Accurately  machined 
and  fitted  revolving 
parts  in  carefully 
cast  casing.  Have 
proved  reliable  for 
house  pump,  circu¬ 
lating  and  booster 
service.  See  Bulletin 
101. 


FLUSH-KLEEU  SGwag#  EjGottr  TYPE  “S” 

The  Flush-Kleen  Sewage  Ejector  can’t  clog  because 
only  liquid  is  handled  by  the  impeller.  Coarse  matter 
is  strained  out,  then  backwashed  from  the  strainer 
into  discharge  pipes.  No  strainer  baskets  to  clean,  no 
repairs  due  to  clogging,  no  foul  basins  because  solids 
never  reach  the  wet  basin.  Besides  being  easier  to 
maintain,  Flush-Kleens  last  longer  and  require  less 
power.  Write  for  details  in  Bulletin  122C. 


COST  _ 


TYPE  AVC  eOHDEUSATlOH 
PUMP  AHD  RECEIVER 

Low  inlet  —  no  elaborate 
foundation  needed  for  in¬ 
stallation — for  systems  to 
10,(K)0  EDR  and  10-30 
psi.  See  Bulletin  245. 


MEW  F-C  AHD  C-C  PUMPS  EITHER  FLEXIBLE-COUPLED 
UR  CLOSE-COUPLED 


SURE-RETURH  CORDEMSA- 
TlOH  PUMP  AHD  RECEIVER 

Low  inlet  —  positive  head 
on  suction  —  no  friction 
in  manifold  between  pump 
and  receiver — handles  ex¬ 
tremely  hot  condensate 
without  steam  binding  — 
for  systems  to  75,0(K)  EDR 
and  low  or  medium  pres¬ 
sures.  See  Bulletin  250. 


T  » 


Consult  an  engineering  firm 

Designing  and  building  hundreds  of  heating  and  power  installa¬ 
tions  a  year,  qualified  engineering  firms  can  bring  you  the  latest 
knowledge  of  fuel  costs  and  equipment.  If  you  are  planning  the 
construction  of  new  heating  or  power  facilities— or  the  remodel¬ 
ing  of  an  existing  installation— one  of  these  concerns  will  work 
closely  with  your  own  engineering  department  to  effect  substan¬ 
tial  savings  not  only  inefficiency  but  in  fuel  economy  over  the  years. 

facts  you  should  know  about  coal 

In  most  industrial  areas,  bituminous  coal  is  the  lowest-cost  fuel 
available.  •  Up-to-date  coal  burning  equipment  can  give  you 
1 0%  to  40%  more  steam  per  dollar.  •  Automatic  coal  and 
ash  handling  systems  can  cut  your  labor  cost  to  a  minimum. 
Coal  is  the  safest  fuel  to  store  and  use.  •  No  smoke  or  dust 
problems  when  coal  is  burned  with  modern  equipment.  •  Be¬ 
tween  America's  vast  coal  reserves  and  mechanized  coal 
production  methods,  you  can  count  on  coal  being  plentiful 
and  its  price  remaining  stable. 


Pinehurst  cuts 
fuel  costs  over 
33%  burning  coal 
the  modem  way 

The  central  power  plant  at  the  famous  golfing 
resort  of  I’inehurst,  N.C.,  has  to  furnish  a  reliable 
supply  of  steam  to  three  hotels  and  seven  other 
buildings.  When  Pinehurst  recently  decided  to 
modernize  power  facilities,  the  consulting  firm 
of  Wiley  and  Wilson,  Richmond,  Va.,  was  called 
in  to  study  the  situation.  Since  coal  cost  approxi¬ 
mately  40%  less  than  the  next  cheapest  fuel,  the 
final  decision  called  for  burning  coal  the  modern 
way.  Today  two  new  automatic  stoker-fired 
boilers  (only  one  of  which  is  operated  at  a  time) 
replace  four  190-hp  hand-fired  boilers.  Combus¬ 
tion  control  is  automatic;  coal  and  ash  handling 
is  greatly  simplified.  And  now,  according  to 
management,  "the  cost  of  generating  steam  is 
33.4%  less  than  with  the  old  plant.”  For  further 
information  or  additional  case  histories  showing 
how  other  plants  have  saved  money  burning 
coal,  write  to  the  address  below. 

NATIONAL  COAL  ASSOCIATION 
Southern  Building,  Washington  3,  D.  C. 
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NOW- 

you  can  be  sure 
you  are  right 


BecauMe  most  filters  are  efficient  at  clean* 
ing  air,  you  are  reasonably  sure  of  getting 
a  satisfactory  job  when  you  install  an 
Mtablished  make.  The  service  life  of  your 
expensive  air  conditioning  machinery  and 
the  comfort  of  your  building  depend  on 
the  ability  of  relatively  low  cost  filters  to 
do  their  job. 

FARR  Company,  as  one  of  the  country’s 
leading  filter  manufacturers,  wants  to  in¬ 
sure  that  your  are  getting  the  most  value 
out  of  your  present  filters,  regardless  of 
make.  Therefore,  they  will  send  a  field 
engineer  who  is  an  air  filtration  expert,  to 
carefully  analyze  your  air  filters  and  sub¬ 
mit  a  factual,  written  report  like  the  one 
shown,  on  his  findings.  Often  he  can  make 
suggestions  that  will  greatly  increase  your 
filtration  efficiency  and  save  a  substantial 
amount  of  money  in  operating  costs. 

FARR  Company  is  making  this  service 
available  to  you  on  a  no  cost  basis  because 
it  will  increase  your  appreciation  for  the 
function  of  the  often-rteglected  air  filters. 
It  will  point  out  the  importance  of  buying 
standard  brand  filters.  It  will  in  some  cases 
result  in  sales  for  FAR-AIR  filters  . . .  and 
that  is  important,  too. 

Why  not  try  this  service?  It  is  factual, 
honest  and  subject  to  favorable  compari¬ 
son  by  any  reputable  manufacturer.  Write 
today  to  Farr  Company,  P.O.  Box  45187, 
Airport  Station,  Los  Angeles  45,  Calif. 


An  actual  economic 
analyeie  between 
etandard  FAR-AIR 
fiUere  and  "bargain" 
brand  "X" 


^  FARR 

r  COMPANY  1 

NO  COMPROMISE  ON  QUALITY 

Los  Angrlea,  New  York,  Chicago  A 
New  Orlean* 


DON’T 

OVERLOOK 

lOBS 

THE 

AXIAL  FLOW 
DOES 
BEST! 


"Buffalo”  Type  "B” 
Vaneaxial  Fan.  Outlet  guide- 
vanes  smooth  out  air  flow  for 
greatest  efficiency  and  quiet 
operation.  Available  for  high 
or  low  temperatures,  corrosive 
fumes,  explosive  atmospheres, 
etc. 


NOTE:  No  one  fan  it  the 
answer  to  every  problem.  "Buf¬ 
falo’’  builds  all  types,  including 
broad  lines  of  centrifugal  and 
propeller  fans.  Full  details  on 
request. 


*The  "Q”  Factor  —  the  built-in 
Quality  which  provides  trouble- 
free  satisfaction  and  long  life 


VlNTilATINC  AIR  CLfANINO  AIR  TfMRfRINO 


The  axial  flow  fan  design  offers  distinct  advantages  well  worth  considering! 
for  a  growing  variety  of  jobs: 

STRAIGHT  LINE  EFFICIENCY.  Being  basically  designed  for  duct 
mounting,  the  axial  flow  is  at  its  best  when  mounted  in  straight  duct  runt. 
"Buffalo”  Axial  Flows  are  giving  excellent  service  as  duct-mounted 
"boosters”  in  systems — also  as  light-duty  ventilation,  exhaust  and  industrial 
air  conditioning  supply  fans. 

2.  LIGHT  weight.  This  permits  economical  installation.  In  all  but  the 
very  largest  sizes,  no  heavy  foundations  or  structural  support  are  required. 
"Buffalo”  Axial  Flow  Fans  are  often  installed  as  part  of  the  pipe  or  stack | 
in  hood  and  vat  or  other  roof  exhaust  systems. 

SPACE  SAVINGS.  These  duct-size  fans  fit  in  close  to  walls  or  ceilings. 
Space-saving  applications  vary  from  paint  spray  booth  exhaust  to  forced 
draft  for  cooling  towers  —  from  circulation  of  chilled  air  in  quick  freezing 
to  boiler  room  cooling.  Here,  high  efliiciency  influences  the  choice,  as  well 
as  compact  size. 

Naturally,  all  axial  flow  fans  are  not  alike.  When  you  specify  "Buflalo”, 
assure  your  customer  the  top  performance  inherent  in  the  "Q”  Factor*.  Write 
today  for  Bulletin  3533*EF  for  full  details. 


BUFFALQ  FORCE  COMPANY 

490  BROADWAY  BUFFALO,  N.Y. 

PUBLISHERS  OF  ’FAN  ENGISEERING"  HASDBOOK 

Canadian  Blower  &  Forge  Co.,  Ltd.,  Kitchener,  Ont. 

Sales  Representatives  In  All  Principal  Cities 


INOUCfi  DRAST 


KMCIO  aRAFT  COOIIN« 


when  you  specify  AIRXEMP 
for  business  and  industrial  air  conditioning 


So  many  people  are  eager  to  help  you  when  you  specify  Airtemp! 

First  there  are  the  top  engineers  of  Airtemp  Construction  Cor¬ 
poration  . . .  ready  to  give  you  the  benefit  of  years  of  specialized 
experience  in  air  conditioning. 

'I'hen  there  are  your  local  Airtemp  service  men — factory- 
trained  and  equipped  to  guarantee  on-the-spot  service  through 
the  years  ahead. 

All  the  pe<)ple  you  deal  with  are  fully  trained  by  Airtemp  and 
Chrysler — names  long  famous  for  advanced  engineering  and 
quality  manufacture. 

The  result  of  Airtemp’s  fine  engineering  and  efficient  design 
is  extremely  low  operating  cost.  So,  when  you  consider  that 
there’s  an  Airtemp  system  to  meet  every  qualification — there’s 
hardly  any  reason  for  not  specifying  Airtemp! 


NAINNJ)  CRUBMAN  CO. 

North  Hollywood 
Calif.  Kngineer: 
Sam  L.  Kaye,  I.oa 
Angclei;  Huildert; 
Craig  and  Kandall, 
Loa  Angelca. 


“AIRTEMP  BUILDS  AIR  CONDITIONING 
TO  FIT  ANY  RKOUIREMENT!" 

Write  for  information.  For  complete  details 
on  what  dirtemp  offers  you,  write  to: 
Airtemp  Construction  Corporation,  Dayton  I,  Ohio 

air  conditioning  •  HEATING  FOR 
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HOMES,  BUSINESS,  INDUSTRY 


CNRYSUR  RUILOINC  EAST. 

New  York,  N.  Y.  Archi¬ 
tects;  Reinhard  Hofmeister 
&  Walquiit;  Consulting 
Engineers  (Structural)  Ed- 
wards&  Hjorth;Consulting 
Engineers  (Mechanical  & 
Electrical):  Guy  B.Panero. 
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old  Post  St.  tlant  has  4.000  HP  hoiltr  capacity.  Steam  lines  uere  orini- 
nally  encased  in  red  cedarwood  log  conduits. 

New  Riley  Boiler  of  Seattle  Steam  Corp.  at  their  V'estern  Are.  plant  has 
266.000  pounds  per  hour  peak  load;  is  set  in  weatherproof  casing. 


For  more  than  half  of  a  century,  District  Heating 
Companies  have  been  seeking  a  way  to  prevent  cor¬ 
rosion  and  reduce  heat  loss  from  underground  steam 
mains.  Many  materials  and  techniques  have  been 
tried  — unsuccessfully  — spurred  on  by  rising  fuel 
prices  and  pipe  replacement  costs. 

In  1952,  Seattle  Steam  Corporation  tried  their 
first  GILSULATE  installation.  So  far,  they  have  ob¬ 
served  complete  corrosion  protectim  and  excellent  insu¬ 
lating  properties.  Is  GILSULATE  the  end  of  the  search? 

Today  this  1 8th  largest  of  all  American  District 
Heating  Companies  orders  gilsulate  in  carload 
lots  and  maintains  warehouse  stocks  for  use  on  new 
lines,  extensions  and  where  a  ditch  is  opened  and 
existing  facilities  are  exposcxl. 

Investigate  the  values  of  this  easily-installed, 
low-cost  insulation  yourself  Use  the  coupt)n  below 
for  complete  information  or  write  for  the  name  of 
your  nearest  GILSULATE  distributor. 


GILSULATE- 

The  End  of  A  Search 


Facts  about  Gilsulate 

1.  Easy  to  us€-\u%t  pour,  tamp  and  back¬ 
fill. ..pipe  heat  does  the  rest. 

2.  Eorms  3  zones  of  protection  against 
heat  loss  and  all  hazards  commonly 
encountered  by  hot  buried  pipes. 

3.  Needs  no  housing  or  met  hankal  sheaths: 
no  mixing,  special  handling  or  equip¬ 
ment. 

4.  Only  needs  normal  pipe  spacing:  for 
multiple  pipe  or  cramped  conditions. 

3.  Three  types  available: 

Type  A  for  22()*-3IO“  F.  temp,  range 
Type  B  for  300*- 385*  F.  temp,  range 
Type  C  for  385*-320*  F.  temp,  range 


THK  I  RIPI.E-ZONE  INSULATION  FOR  LIFETIME 
PROIECTION  OF  HOT  UNDERGROUND  PIPES 


AMIIICAN  GIlSONITf  COMPANY,  SAIT  lAKf  CITY  1.  UTAH 
Afllliol*  ol  Sorbar  Oil  Carp.  A  Standard  Oil  Ca.  al  Calilernia 


Amarkan  Oilsenita  Co. 

IM-A  Watt  ■raadway  at  1 1 4S  lad  iartay  St. 

Soil  Lska  City  I,  UUli  illiobatli,  N.  J. 

Sand  ma  mora  information  on  CflSUlATf  Insulation 


NAME 

TITIE 

COMPANY 

ADDRESS 

AHT 
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MIVHOUNO't  NiW  CHICAGO  TilMINAl  •  OWNfR:  CHICAGO  GREYHOUND  TERMINAl,  INC. 


Aii(:iiiiH.'TS-K\(.l\r.i’J(ii:  Skidmore,  Owings  &  Merrill,  Chicago 
Cr.NKiiAi.  CxiMRACTORi:  John  W.  Harrit  Astocialet,  Chicago 


Hf.ati\<;  C'^ONTRArnon:  Gallaher  &  Sf)eck,  Inc,,  Chicago 
VKMiiJiTiNc;  CkiNTRACioii:  Mehring  &  Hanson  Co.,  Chicago 


ew  Greyhound  ternninal 

has  basement  In  the  **attlc’' 


AMERICAN  BLOWER  oquipmont  holps  provide 
counfry«freth  conditioned  air  for  Greyhound's 
unique  new  Chicago  depot 

How  cio  you  build  a  buA  terminal  in  downtown  Chicago 
and  avoid  “I>(n>|)”  traHic  jams?  Cffryhound  used  a  unique 
design,  with  bus  tunnels  25  feet  below  street  level.  The 
resulting  ventilation  problem  was  solved  with  American 
Hlower  equipment. 

For  the  bus-concourse  level,  with  its  open-ended  tun¬ 
nels,  had  to  be  cleared  of  exhaust  fumes  — to  keep  them 
from  filtering  up  into  the  air-conditioned  waiting  rcKmi, 
restaurants  and  shops. 

To  overcome  this  olntacle,  and  save  valuable  space, 
air-handling  eejuipment  was  installed  in  the  top  levels 

—  putting  ecpiipment,  usually  in  the  basement,  up  in  the 
"attic.”  .\mcrican  Blower  Fans  exhaust  fumes  and  stale 
air  from  all  levels,  and  circulate  clean,  conditioned  air 

—  slightly  prc*ssuri/ing  the  building,  and  creating  an  ideal 
indoor  climate. 

PerhajM  .American  Blower  can  help  you.  Each  of  our 
reprc'sentatives  is  a  qualified  engineer,  with  a  complete 
knowledge  of  air  handling  and  air  conditioning  cH^uip- 
ment— and  is  prepared  to  give  "on  the  spot”  information. 


Mocl«rn  waiting  room  is  two  American  Blower  ecpiipinent  in 
flcMtrs  liigh.  (ireyhoiind  terminal  this  building  includes:  22  ilS 
it  gc'aretl  to  handle  120  buses  Fans.  9  .Air  (Uinditioning  I'nits, 
an  hour;  18,000  passengers  daily.  Utility  Sets  and  Ventura  Fans. 


AMERICAN  MOWER  CORPORATION,  DETROIT  33,  MICHIGAN 
CANADIAN  SIROCCO  COMPANY,  LTD..  WINDSOR,  ONTARIO 
DMikm  ol  AnMficon  llodiotor  &  Ston^or^  Sonftory  CorporoHon 


AMERICAN  ^  BLOWER 


AIR  CONDITIONING  EQUIPMENT  FOR  ALL  TYPES  OF  INDUSTRIAL  PLANTS,  COMMERCIAL  AND  PUBLIC  BUILDINGS 


NOVEMBER,  1955,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


Todeuf- 

facts/. 


_HOW  YOU  CAN  GET 
^0  PEAK  PERFORMANCE 
on  all  FLOODED  SYSTEMS 
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Stainle$$  Steel  PROPELLIR  FANS  from 


S  A  FA3 


That  Stainle§»  Steel  fans  cost  less  to  buy 
than  fans  of  less  durable  metals  (when 
you  buy  Alloy )  ... 

That  Stainless  Steel  fans  put  sales  punch 
in  your  product . . . 

That  Alloy  Propeller  has  the  answer  to 
your  problem,  be  it  cost,  corrosion  or 
noise!  Let  us  hear  from  you . . . 


ZELIENOPLE  PENNSYLVANIA 
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ld*al  for  UM  in  cooling  towors,  powor  vontiiotors, 
at  oxhautt  font,  or  for  timiior  oppiicotiont.  Pricot 
and  tpocificationt  aro  yourt  for  tho  atking. 


TYPI  QC  PROPILLIR 


The  PROOF  of  a  building’s  age  is  behind  these  doors! 


Five  seconds  l)elund  these  doors,  and 
you  know  your  building’s  age! 

Notice  tlie  plumbing  fixtures.  If 
they  are  off-the-fi«K)r  .  ,  .  your  build¬ 
ing  is  new  forever.  If  not  ...  it  is 
obsf>lete  when  the  doors  first  open. 

Off-the-fl<K)r  fixtures  installed  to<lay 
will  never  give  away  the  age  of  your 
buildings.  Year  after  year,  they 
will  continue  to  contribute  to  the 
desireability — and  marketability — 
of  your  investment.  They  ad<l 
spaciousness.  They  free  washrooms 
of  litter-traps  and  breeding  grounds 
for  bacteria.  They  do  away  with 
obstacles  to  ea.sy  cleaning  and  hos- 
pital-like  sanitation. 

In  today’s  major  buildings,  more 
than  800,U<)0  such  fixtures  are  sup¬ 


plied  on  the  ZURN  SYSTEM. 
You  should  look  into  the  reasons 
why.  You  will  find,  among  other 
things,  that  Zurn-engineered,  pat¬ 
ented  features  simplify  installation 
aiul  alignment.  The  entire  stress 
is  on  the  Zurn  fitting — not  on  the 
wall.  And  ZURN  SYSTEMS  never 
interfere  with  future  alterations,  but 
often  make  them  easier. 

Buildings  age  fast  enough.  Do  not 
give  yours  a  running  start  by  de¬ 
signing  washrcMims  that  are  obsolete 
when  the  doors  first  o{)en. 

Before  planning  your  next  building, 
lie  sure  to  write  for  the  helpful  new 
l>ooklet,  “Ih'hind  Closed  Dor^rs.” 
It  is  your  guide  to  modern,  sanitary 
washroom  decor.  110-1 


LJFRrsI  N/lf='e.CO. 


PLUMUNO  DIVISION 


The  ZURN  ZERO  ZONE  ii  created  by 
mounting  o(T-the-flfHir  plumbing  fixtures 
on  l»ehind-the-w»ll  ZUR.N’  SYSTEMS, 
This  permit*  the  higheit  degree  of  reate 
room  aanitation  to  be  attained  and 
maintained.  All  major  plumbing  manu¬ 
facturer!  make  fixtures  to  fit  the 
ZURN  SYSTEM. 


K  K  I  K  ,  ^ 


coevaiaHT  a  iuan  Mr«.  co. 
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This  new  VACUUM  HEATING  PUMP 


HAS  THE  INCREASED  AIR  CAPACITY 
EFFICIENT  HEATING  PRACTICE  DEMANDS 


Designed  and  manufactured  by  the  organization  that  made  the  Jennings 
AAanifold  Heating  Pump  standard  of  the  Heating  Industry,  the  new  CSM 
incorparates  every  desirable  feature  architects,  engineers,  owners  and 
operators  have  sought.  Employing  separate  air  and  water  pump  elements, 
each  with  its  own  motor  and  each  independently  controlled  by  its  own 
automatic  switch,  the  capacities  and  arrangement  may  be  widely  varied  to 
meet  job  conditions.  For  the  first  time,  the  engineer  has  the  choice  of  real* 
istic  water  and  air  capacities  required  for  rapid  system  response  without 
wasteful  overheating. 

These  pumps  possess  many  other  features  which  permit  a  more  efficient 
utilization  of  fuel  and  minimum  use  of  electric  power.  Low,  low  returns 
reduce  installation  costs  and  usually  eliminate  putting  the  pump  in  a  pit. 
Simplicity  and  efficient  operation  reduce  supervision  and  maintenance 
costs.  Information  regarding  this  new  heating  pump  development  is  avail¬ 
able  immediately  upon  request. 


lncr«a««d  air  capacity 
inducM  rapid  cyilam 
rMponM  without 
wastoful  ovorhoating. 

Soparato  air  and 
wator  pump*  individually 
toUctod  to  moot  actual 
job  roguiromontt. 

Control  tyttom 

that  oporoto*  individual 

pump*  only  whon  noodod. 

Hoxibility 

pormitting  addition  of 
radiation  without  changing 
basic  pump  installation. 

low,  low, 

roturn  lino  connoction. 
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targe  factory,  and  even  in  the  small  shop,  gases  such  as 
oxygen,  acetylene,  nitrogen  and  argon  are  piped  from  e  central 
station  to  the  areas  where  used.  This  involves  a  special  piping 
system.  Engineers  of  Union  Carbide  and  Carbon  Corporation 
have  prepared  an  informative  article  covering  the  design  of 
such  pipe  lines,  how  they  are  installed  and  how  tested.  Included 
are  easy-to-follow  tables  for  determining  nominal  pipe  sizes. 


Piping  for  Industrial  Gases 


MORK  and  more  industries  that  use  gases  in  large 
quantities  are  cutting  operating  costs  by  installing 
central  supply  units  and  distribution  piping  systems  to 
bring  these  gases  to  areas  where  they  are  used.  This 
provides  a  continuous  gas  supp'y  with  no  interruptions 
in  work  for  replacing  cylinders.  It  also  eliminates  the 
time  and  labor  required  to  move  cylinders. 

Oxygen,  acetylene,  nitrogen,  and  argon  are  the  gases 
most  frequently  piped  and  the  companies  using  these 
gases  range  from  medium-sized  welding  shops  to  large 
food  processing  plants.  Although  there  are  many  indi¬ 
vidual  requirements  for  a  particular  gas  or  a  particular 
industry,  there  are  also  many  rules  of  design  and  installa¬ 
tion  that  apply  to  all  piping  systems. 

Design 

In  designing  a  piping  system,  a  contractor  must  first 
thoroughly  inspect  the  premises  and  the  buildings  through 
which  piping  will  run  to  determ. ne  locations  where  sta¬ 
tion  outlets  will  be  needed,  maximum  flow  loads  likely 
to  occur  at  each  station,  and  the  safest  and  most  practical 
route  for  the  piping.  At  this  time  it  is  well  to  notice  the 
elevations  of  horizontal  runs  and  convenient  locations 
for  interconnecting  risers. 

When  this  information  has  been  collected,  the  next  step 
is  to  prepare  a  piping  layout  drawing  similar  to  Fig.  1. 
On  a  dimensional  plant  drawing,  indicate  the  position  of 
planned  station  outlets.  Locate  station  outlets  where  they 
will  be  easily  accessible  for  use.  Never  place  them  where 
they  will  be  exposed  to  contamination  from  oil  or  grease 


from  overhead  cranes,  conveyors,  or  nearby  machinery. 
If  this  is  not  possible,  station  outlet  equipment  shoubl 
be  protected  with  a  shelter.  Never  locate  station  outlets 
for  oxygen  or  flammable  gases  in  underground  pits. 

Next,  draw  the  most  direi’t  route  permitted  by  condi¬ 
tions,  that  the  piping  can  follow  from  the  supply  unit  to 
the  outlets.  Indicate  length  «)f  overhead  and  undergr<»und 
runs  and  note  whether  they  are  vertical  or  horizontal. 
Piping  should  l>e  located  where  it  will  not  be  exposed  to 
high  tem|)erature,  accidental  contact  with  electric  power 
lines,  or  mecbanical  injury  from  operation  of  shop 
machinery,  cranes,  or  conveyors.  It  is  often  possible  to 
reduce  costs  by  running  piping  at  lower  elevations  along 
walls  or  crane-way  girders,  rather  than  at  roof  truss 
level. 

After  the  route  of  piping  has  been  planned,  the  runs 
should  be  divided  into  sections.  Begin  the  first  section 
at  the  supply  unit  and  continue  it  to  the  first  point  where 
the  flow  load  is  substantially  reduced,  either  by  a  branch¬ 
ing  in  a  particular  run  or  by  a  station  out'et  with  a  high 
gas  consumption.  Subdividing  the  piping  system  iierrnits 
a  reduction  in  pifie  size  as  the  total  flow  load  is  reduced. 
Although  this  division  is  not  absolutely  necessary,  too 
little  subdivision  gives  the  system  runs  of  larger  size  pifie 
than  are  actually  re(|uircd. 

I..ast,  mark  on  the  drawing  the  position  of  section  shut¬ 
off  valves,  branch  line  hydraulics,  and  relief  valves.  Be 
sure  that  outlets  of  all  relief  valves  on  equipment  bM;ated 
inside  buildings  have  vent  piping  to  out-of-doors  loca¬ 
tions  safe  for  the  discharge  of  the  gas  concerned. 
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Matsrials 

Typen  of  piping,  fittings,  and  valves  required  for  each 
gas  are  now  summarized. 

Pipe.  For  oxygen,  use  extra-heavy  (Schedule  80)  black 
steel  pipe  with  plain  ends;  for  nitrogen  and  acetylene, 
standard  weight  (Schedule  40)  black  steel  pipe  with  plain 
ends;  for  argon,  type  K  seamless  copper  tubing — hard 
temjjer  for  expensed  Iwations  and  soft  temper  for  under¬ 
ground  hn-ations. 

Welded  F'or  oxygen,  nitrogen,  acetylene  and 

argon  gases,  welded  fittings  should  have  minimum  wall 
thickness  not  less  than  that  of  the  pipe  to  which  the 
fittings  are  to  Ije  welded.  Welded  fittings  are  to  correspond 
with  the  pi)ie  in  resf)ect  to  quality  and  material,  and 
matching  and  bevel  ends. 

Threaded  fittings.  For  oxygen  use  extra-heavy  wrought 
steel  couplings,  and  300  Ih  M.  I.  elbows,  tees  and  other 
cast  fittings.  Ground  joint  unions  up  to  1^4  in.  inclusive; 
flange  unions  for  pipe  sizes  V/j  in.  and  larger.  For  both 
nitrogen  and  acetylene,  use  standard  weight  wrought  steel 
or  malleable  iron;  black  for  service  pipe  and  galvanized 
for  vents.  Ground  joint  type  nut  unions  are  used  for  sizes 
up  to  1%  in.  inclusive,  and  flange  unions  for  acetylene 
pipe  sizes  IV2  in.  and  larger.  Also  used  are  standard 
weight  wrought  steel  couplings,  1.50  lb  M.  1.  elbows,  tees, 
and  other  cast  fittings.  Wrought  or  cast  copper  fittings, 
made  especially  for  solder  connections,  are  used  for 
argon  piping. 

Shutoff  valves.  With  oxygen  piping,  use  all  brass  or 
iron  body  (brass  trimmed)  globe  valves  with  regrinding 
and/or  renewable  metal  seat  and  discs  for  minimum  4(M) 
psi  cold  non-shock  gas  working  pressure.  Prior  to  use, 
the  valves  are  disassembled,  washed,  dried  and  repacked. 
Pure  dry  asl>estos  is  permissable  but  may  not  be  satis¬ 
factory  as  to  leak-tightness.  Readily  noticeable  signs 
should  locate  and  identify  each  valve.  For  nitrogen,  use 
brass  or  iron  body  globe  valves  with  composition  discs 
and  gas  working  minimum  pressure  rating  1VL>  times 
the  working  pressure.  Plug  ccK-k  type  valves  are  also 


suitable.  The  plug  cock  type  valve  is  recommended  for 
acetylene  pipe.  For  argon,  use  brass  or  bronze  body 
globe  valves  suitable  for  at  least  2(K)  psi  cold,  non-shock 
gas  working  pressure.  The  valves  should  provide  a  tight 
shutoff  and  freedom  from  external  leakage. 

Service  outlets.  Valves  to  be  installed  for  service  out¬ 
lets  should  be  made  expressly  f(*r  the  ty{)e  gas  to  be 
handled. 

Comments  for  acetylene.  Galvanized  standard  weight 
pi{)e  should  be  used  for  vent  piping  from  relief  valves 
to  out-of-doors.  Line  hydraulic  back  pressure  valves  are 
installed  Ijetween  the  shut-off  valves  of  type  specified. 

Pipe 

Low  carbon  steel  (A.S.T.M.  Specification  A-53)  is 
most  commonly  used  for  piping  systems.  It  is  strong, 
weldable,  inexpensive,  and  generally  available.  Although 
it  is  susceptible  to  external  corrosion,  this  can  be  offset 
by  covering  it  with  a  protective  coating.  This  is  covered 
in  greater  detail  under  Pipe  Preservation  at  the  end  of 
the  article.  There  is  no  need  to  worry  about  corrosion  on 
the  inside  of  the  pi|)e,  because  of  the  low  moisture  con¬ 
tent  of  the  gases. 

Wrought  iron  is  more  corrosion  resistant  than  carbon 
steel,  and  may  give  longer  service  life  in  exposed  loca¬ 
tions.  However,  it  is  more  expensive  than  steel  and  re¬ 
quires  special  welding  tec^hniques.  In  most  cases,  wrought 
iron  pipe  is  not  required. 

When  steel  and  iron  pipe  are  used  for  acetylene  sys¬ 
tems,  the  piping  intended  for  vents  must  l>e  galvanized 
to  avoid  rusting  on  the  inside.  If  the  pipe  is  not  gal¬ 
vanized.  rust  may  gather  and  obstruct  flow  or  interfere 
with  venting.  This  accumulated  rust  may  slip  down  vents 
and  prevent  proper  functioning  of  relief  valves. 

Copper  tubing  and  brass  pipe  are  .more  expensive  than 
steel  pipe,  but  they  have  certain  advantages  that  make 
them  better  for  some  applications.  They  can  be  pur¬ 
chased  with  a  bright,  scale-free  internal  surface  and  can 
be  joined  by  silver  brazing  or  bronze  welding.  Since 
silver  brazing  and  bronze  welding,  in  turn,  do  not  form 


TAILE  1— FLOW  CAPACITIES  FOR  ACETYLENE  IN  SCHEDULE  40  STEEL  PIPE 

Supply  unit  delivery  pressure,  1 2  psi.  Actual  cubic  feet  per  hour  of  gas  converted  to  cubic  feet 
per  hour  measured  at  14.7  psi  obs  and  70  deg. 


OistorKe  of 
Pipe,  For 
End  from 
Supply 
Unit,  Ft 

Nominal  Pipe  Size,  Inches 

Vt 

V4 

1  1 

114  1 

P/2  2  1 

}f  ^s  per  Hour 

2/2 

3 

3/2 

4 

5 

Cubic  Feet 

at  14.7  Psi  Abs  and  70  Deg. 

25 

330 

750 

1510 

3300 

5000 

10,400 

50 

230 

530 

1070 

2350 

3650 

7400 

12,200 

100 

165 

375 

750 

1650 

2560 

5200 

8600 

150 

135 

305 

620 

1350 

2100 

4250 

7000 

1 2,800 

200 

115 

265 

530 

1150 

1800 

3700 

6100 

11,100 

300 

215 

440 

950 

1500 

3000 

5000 

9100 

400 

185 

380 

850 

1300 

2600 

4300 

7850 

1 1,700 

500 

165 

340 

750 

1150 

2300 

3850 

7000 

10,500 

600 

155 

310 

675 

1050 

2100 

3500 

6400 

9650 

800 

130 

270 

600 

900 

1850 

3050 

5550 

8350 

1 1,750 

1000 

120 

240 

525 

800 

1650 

2700 

5000 

7450 

10,500 

1200 

1 10 

220 

475 

750 

1500 

2500 

4550 

6800 

9600 

1500 

100 

195 

425 

660 

1350 

2200 

4050 

6100 

8600 

2000 

170 

375 

575 

1150 

1900 

3500 

5250 

7450 

2500 

150 

330 

510 

1050 

1700 

3150 

4700 

6650 

1 2,300 

3000 

140 

300 

470 

950 

1570 

2850 

4300 

6050 

1 1,200 

3500 

... 

130 

280 

430 

880 

1450 

2650 

4000 

5600 

10,400 

4000 

120 

260 

400 

820 

1350 

2450 

3700 

5200 

9700 

5000 

.  •  • 

110 

235 

360 

740 

1220 

2200 

3300 

4700 

8700 
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LEOENO- 


OvCNmE&O  pipe 
UNOEROPOONO  PIPE  --- 
si»iCLE  Outlet  st*t<3n 
DOUBLE  Outlet  staticn 


OeSCRIPTlOW  QE  valves  - 

OXTGEN  acetylene 


Ml. 


SECTION  SYMBOL  (s),  ETC 

SHUTOfE  valve  location  0.  ETC 

ELEVATiON(rT|  or  PIPE  EL  OPT  .  EL  20  FT,  ETC 
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0 

0 

0 
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SHUTOFF 
SHUTOFF  IN 
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SHUTOFF  IN 
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SHUTOFF 
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•  SHUTOFF  IN 
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0 
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shutoff 
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■0 - 


©' 


T 


1 


EL  25ft 
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Fig.  1.  Piping  layout  drawing  showing  location  of  the  various  valves  and  outlet  stations. 


a  scaled  surface,  copper  and  brass  can  be  readily  fabri¬ 
cated  into  piping  that  is  completely  free  of  foreign  par¬ 
ticles.  This  is  an  advantage  for  piping  systems  in  labora¬ 
tories,  food  processing  plants  and  chemical  plants,  where 
complete  freedom  from  contamination  is  often  required. 

In  addition,  copper  tubing  can  easily  be  bent  around 
corners  or  obstructions  with  simple  Itending  tools  or  by 
hands  alone.  This  simplifies  installation,  especially  in 
concealed  locations,  such  as  the  inside  of  walls,  shafts, 
or  false  ceilings.  Both  copper  tubing  and  brass  pipe  are 
resistant  to  ignition  and  to  continued  combustion  if  once 
ignited.  This  means  that  either  may  be  used  to  hold 
oxygen  at  high  pressures  and  temperatures  unsafe  for 
steel  or  iron  pipe,  which  are  susceptible  to  combustion 
in  oxygen.  Copper  and  brass  must  not  be  used  in  acetylene 
systems  because  acetylene  can  combine  with  copper  to 
form  dangerous  explosive  compounds. 

Many  conditions  limit  the  use  of  aluminum  for  piping 
systems.  It  is  subject  to  corrosion  and  pitting  where  it 
is  in  contact  with  materials  that  contain  lime  or  other 
alkaline  components.  Corrosion  due  to  electrolytic  action 
gradually  takes  place  when  aluminum  is  in  contact  with 
brass,  copper,  or  iron,  in  the  presence  of  moisture.  Even 
though  care  is  taken  to  use  suitable  metals  for  hangars, 
clamps,  and  fittings,  corrosion  failures  of  this  nature 
may  occur  because  of  unforeseen  contact  with  objection¬ 
able  metals.  Since  it  is  often  difficult  to  control  these 
conditions,  aluminum  is  not  generally  used. 


Aluminum  and  its  alloys  lose  strength  much  more 
rapidly  than  steel  at  high  temperatures.  In  the  event  of 
fire,  aluminum  piping  containing  gas  under  pressure 
would  be  much  more  likely  than  steel  to  rupture  and 
allow  gas  to  escape. 

Pipe  Wall  Thickness 

Proi^er  thickness  of  pipe  used  to  bold  gas  under 
pressure  defiends  on  the  thic^kness  needed  to  withstand 
the  pressure  and  the  additional  thickness  required  to 
compensate  for  corrosion  and  stresses  caused  by  external 
forces.  According  to  regulations  of  the  National  Board 
of  F'ire  Underwriters  standard  weight  (Schedule  4^)) 
pipe  has  enough  wall  to  withstand  pressures  normally 
met  and  to  give  some  allowance  for  external  conditions. 
By  comparison,  the  greater  wall  thickness  of  extra-heavy 
(Schedule  B())  pipe  gives  longer  service  life  and  provides 
a  greater  margin  of  safety  against  possible  unforeseen 
causes  of  failure.  However,  standard  weight  pipe  is  en¬ 
tirely  satisfactory  for  pifie  lines  equipfied  with  pressure 
devices  that  limit  pressure  to  150  psi  or  less.  For  pressure 
relief  settings  lietween  1.50  and  3.50  psi,  extra-heavy  pifje 
should  lie  used.  Pressure  relief  settings  greater  than  .3.50 
psi  may  require  wall  thmknesses  greater  than  that  of 
extra-heavy  pipe.  If,  for  some  reason  lighter-walled  pifie 
would  be  advantageous  for  a  nitrogen  or  argon  system, 
requirements  can  be  determined  from  the  American 
Standard  Code  for  Pressure  Piping,  American  Society  of 
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Mt^'hanical  Kriginefrnt,  Section  2 — Ga«  and  Air  Piping 
Synteinn. 

Pipe  Size 

Seieclion  of  the  proper  pipe  size  is  important.  If  pipe 
sizes  are  too  small,  decreases  in  line  pressure  developed 
liy  How  to  points  of  use  may  lie  too  great.  If  pipe  sizes 
are  too  large,  they  will  unne<«ssarily  increase  costs  when 
extensive  piping  systems  are  installed. 

F«*r  main  lines  and  branch  lines,  pro|>er  pipe  size 
de|)ends  on  the  length  of  each  section  and  tlie  maximum 
How  loads  of  each  outlet  station  it  serves.  To  allow  for 
accumulati<»n  of  pressure  drop,  length  of  pijje  should 
Im*  measured  from  supply  unit  to  the  far  end  of  each 
se«'tion  and  should  include  vertical  runs.  This  total  length 
should  then  l»e  increased  by  5%  to  com|)ensate  for  in¬ 
creased  resistance  of  i>ends  and  elbows.  Tables  1,  2,  3, 
and  5  list  the  How  capacities  of  steel  pi|)e  and  cop|)er 
tubing. 

For  station  drops  25  ft  or  less  in  length,  in.  pi|K‘ 
should  Im*  used  for  single  outlet  stations  and  'Yi  in.  pipe 
for  double  outlet  stations,  when  the  maximum  flow  will 
be  less  than  KNK)  cu  ft  [)er  hr.  F'or  flows  of  to  3000 
cu  ft  |N*r  hr,  use  Yi  i».  pifM*  for  single  outlet  stations  and 
1  in.  pi|>e  for  double  outlets.  When  station  drops  are 
longer  than  25  ft,  use  the  next  larger  size  than  those 
siNH'ified  for  25-foot  lengths. 

Use  of  Row  Tablet 

'I'ables  1,  2  and  3  give  the  flow  capacities  of  oxygeti 
and  acetylene  through  standard  weight  and  extra  heavy 
weight  steel  pipe.  These  tables  are  used  for  the  selection 
of  nominal  pipe  sizes.  To  illustrate  their  use,  consider 
that  the  problem  is  to  find  the  nominal  pifK*  size  for  a 
flow  of  1.5(K)  cu  ft  per  hr  oxygen  at  ICM)  psi,  through  655 
ft  of  Schedule  40  pipe. 

Table  2  slntws  a  pi|)e  length  of  (>(M)  and  8(K)  ft.  For 
the  sake  of  this  problem,  assume  that  655  ft  equals  800 


ft.  And  sin(«  15(K)  cu  ft  per  hr  is  greater  than  1280  bui 
less  than  2570  cu  ft  per  hr,  assume  that  1500  cu  ft  per  hr 
equals  2570  cu  ft  per  hr.  Therefore  (Table  2)  run  right 
along  the  800  ft  line  until  2570  and  then  up  to  that 
column  head.  We  find  that  the  nominal  pijM*  size  should 
l>e  1(4  in. 

To  convert  from  100  psi  oxygen  supply  unit  delivery 
pressure  to  other  pressures,  find  the  pro|M*r  |)i|K*  distance 
in  the  first  column  of  Tables  1,  2  or  3.  Multiply  the  gas 
flow  listed  by  one  of  the  following  factors:  0.6  for  25 
|>si;  0.9  for  75  psi;  1.1  for  125  psi;  1.2  for  150  psi  and 
1.35  for  2tM)  |>si.  Substitute  the  calculated  flows  for  the 
flows  listed  in  the  tables  and  select  nominal  size  accord¬ 
ing  to  the  usual  procedure. 

As  an  example,  the  problem  is  to  find  the  nominal  pipe 
size  to  supply  2(KM)  cu  ft  ()er  hr  oxygen  at  2(Mt  psi  through 
195  ft  of  Schedule  80  pifM*.  Use  Table  3.  Find  2(K)  ft  in 
the  first  column  and  then  multiply  the  flow  figures  by  1.35 
which  is  the  factor  for  200  psi.  This  gives  1.35  x  .500 
=  67.5;  1.35  x  IKiO  =  1.5fif>;  1.35  x  2040  =  27.54.  The 
required  20(N)  cu  ft  |H*r  hr  falls  lK*lween  the  calculated 
and  27.54  cu  ft  |>er  hr.  Looking  up  the  column  for 
the  calculated  27.54,  the  nominal  pipe  size  is  found  to 
be  1  in. 

Where  nitrogen  or  argon  is  used,  divide  the  nitrogen 
flows  by  1.07  to  get  the  e(|uivalent  oxvgen  flow  ;  divide 
argon  flows  by  0.89  to  get  equivalent  oxygen  flow.  Select 
nominal  pi{)e  size  after  treating  results  of  division  accord¬ 
ing  to  the  example  in  the  previous  paragraph. 

Table  4  lists  the  cubical  content  of  steel  pi|>e  in  sizes 
from  Va  ^  in*  To  size  for  Type  K  seamless  copper 
water  tulie,  use  Table  5  and  follow  the  procedure  de¬ 
scribed  previously. 

Pressure  Relief  Valves 

Oxygen  or  nitrogen  manifold  regulators  are  equipped 
with  bursting  disks  to  protect  the  regulator  against  ac¬ 
cidentally  accumulated  pressure.  These  disks  are  designed 
to  fail  at  comparatively  high  pressures.  If  they  should 


TABLE  2 — FLOW  CAPACITIES  FOR  OXYGEN  IN  SCHEDULE  40  STEEL  PIPE 


Supply  unit  delivery  pressure,  100  psi.  Actuol  cubic  feet  per  hour  of  gas  converted  to  cubic  feet 
per  hour  meosured  ot  14.7  psi  obs  ond  70  deg. 


Distonce  of  Pipe, 
For  End  from 
Supply  Unit,  Ft 

Nominol  Pipe  Size,  Inches 

'/a  1 

Va  I 

1  1 

l’/4  1 

I'/a  1 

2  1 

2 '/a 

1  3 

Cubic  Feet  of  Gas  per 

Hour  ot 

14.7  Psi  Abs  and  70  Deg 

50 

1390 

2760 

5170 

10,200 

15,000 

28,100 

43,600 

75,600 

100 

990 

1950 

3650 

7200 

10,700 

19,900 

31,100 

53,700 

150 

810 

1590 

2960 

5990 

8900 

1 6,600 

25,800 

44,700 

200 

700 

1510 

2  570 

5140 

7620 

14,300 

22,200 

38,300 

250 

630 

1230 

2310 

4500 

6790 

12,500 

19,400 

33,500 

300 

570 

1130 

2100 

4240 

6290 

1 1,700 

18,200 

31,500 

350 

510 

1040 

1960 

3800 

5620 

10,500 

1 6,300 

28,300 

400 

490 

980 

1820 

3600 

5340 

9960 

15,550 

27,100 

450 

470 

920 

1720 

3430 

5080 

9500 

14,790 

25,800 

500 

450 

870 

1640 

3270 

4850 

9080 

14,150 

24,300 

600 

390 

790 

1480 

2920 

4360 

8140 

12,650 

21,900 

800 

350 

690 

1280 

2570 

3810 

7120 

11,500 

19,200 

1000 

310 

610 

1  140 

2250 

3330 

6230 

9700 

16,800 

1200 

280 

560 

1060 

2060 

3050 

5690 

8870 

15,400 

1500 

250 

510 

950 

1860 

2740 

5120 

7960 

13,700 

2000 

220 

440 

820 

1600 

2370 

4440 

6910 

1  1,950 

2500 

190 

390 

730 

1440 

2140 

3690 

6200 

10,700 

3000 

180 

350 

670 

1310 

1940 

3630 

5630 

9800 

3500 

170 

340 

620 

1220 

1810 

3380 

5270 

9100 

4000 

150 

305 

580 

1150 

1690 

3170 

4940 

8540 

4500 

140 

290 

540 

1080 

1590 

2980 

4630 

8010 

5000 

130 

275 

520 

1020 

1500 

2810 

4370 

7560 
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IturM  nhen  the  manifold  header  valve  is  ojwn,  ail  of  the 
gas  in  a  hank  i>f  cylinders  may  be  vented.  For  this  reason, 
a  pressure  relief  valve  set  at  a  pressure  50  psi  above  the 
normal  line  working  pressure,  .should  always  be  installed 
in  the  main  line  leading  from  nitrogen  or  oxygen  mani¬ 
folds. 

Most  manifolds  are  ecjuipped  with  a  pressure  relief 
valve  to  protect  against  the  accumulation  of  pressure  if 
gas  leaks  into  the  lines  through  a  bad  seat  of  the  mani¬ 
fold  regulator  when  the  system  is  not  in  service.  If  the 
manifold  does  not  have  such  a  valve,  one  should  be  in¬ 
stalled  a  short  distance  from  the  p«>int  where  the  mani¬ 
fold  regulator  outlet  leads  are  connected  to  the  service 
lines  and  ahead  of  any  shutoff  valves  installed  in  the 
service  lines.  (The  capacity  of  many  systems  is  small;  a 
relatively  few  cubic  feet  of  leakage  may  build  up  ex¬ 
cessive  pressure.)  When  the  manifold  or  piping  is 
e(|uippcd  with  a  relief  valve,  the  regulator  can  leak  only 
enough  to  build  up  relief  valve  blow-off  pressure.  Only 
the  gas  that  can  leak  through  the  regulator  valve  in  its 
closed  position  will  be  vented.  Acetylene  generators  and 
stationary  acetylene  or  fuel  gas  manifolds  have  relief 
valves  that  serve  the  function  of  the  valve  just  dest-ribed 
for  nitrogen  ami  oxygen  systems. 

Line  Shutoff  Valves 

Dnless  the  piping  system  is  only  a  single,  short  run  of 
pipe,  a  shutoff  valve  should  be  installed  in  the  main 
service  line  leading  from  the  manifold.  It  should  be 
close  to  the  point  where  the  manifold  regulator  <»utlet 
leads  are  connected,  but  beyond  the  point  at  which  the 
pressure  relief  valve  is  installed.  National  Board  of  Fire 
Tnderwriters’  regulations  also  require  a  shutoff  valve 
on  piping  at  the  point  where  it  enters  a  building.  Addi¬ 
tional  shutoff  valves  can  be  installed  where  it  is  necessary 
to  have  a  means  of  independent  shutoff  for  branch  lines 
or  station  drops.  Although  they  are  desirable  for  emer¬ 
gencies,  no  more  shutoff  valves  than  are  needed  should 
l>e  used. 


Never  install  shutoff  valves  in  underground  pits.  In 
the  event  of  leakage,  gas  may  accumulate  and  create 
hazards  such  as  the  following: 

Oxygen.  By  flash  c«)mbustion  of  workman's  clothing. 

Nitrogen.  By  oxygen  deficiency  respiration  difficulties. 

Flammable  gases.  By  fire  (»r  explosi«)n.  Install  valves 
in  risers  preceding  undergnmnd  runs.  If  it  is  nece8.sary 
to  have  a  valve  in  an  underground  pit,  use  a  small 
diameter  valve  box  with  a  long  shank  handle  to  o|>erate 
the  valve  from  above  ground. 

Hydraulic  Back-Pressure  Valves 

N.B.F.U.  regulations  require  either  a  regulator  or 
hydraulic  back-pressure  valve  at  each  outlet  where  acety¬ 
lene  is  withdrawn  to  supply  a  blowpi|)e  or  machine.  Hy¬ 
draulic  back-pressure  valves  are  much  more  positive  and 
dependable  for  arresting  flashbacks  and  the  back  flow 
of  oxygen  into  fuel  gas  pi()e  lines  than  station  regulators. 
In  general,  hydraulic  back-pressure  valves  should  be  used 
for  o(M‘rations  where  there  are  conditions  conducive  to 
flashbacks.  Station  regulators  should  be  used  for  o()era- 
tions  where  a  high  rate  of  acetylene  flow  is  not  re«|uired 
and  where  conditions  c«»nducive  to  flashbacks  are  under 
control.  Where  both  regulation  of  flow  and  positive 
flashback  resistance  are  re(|uired,  both  a  hydraulic  back¬ 
pressure  valve  and  a  station  regulatttr  should  be  used. 

When  regulators  are  used  at  station  outlets,  a  hydraulic 
back-pressure  valve  should  be  installed  at  the  inlet  end 
of  each  branch  line  serving  a  shop  or  group  of  stations. 
If  it  is  necessary  to  connect  some  stations  directly  to  the 
main  supply  run  of  a  piping  system,  each  of  these  sta¬ 
tions  should  also  have  a  station  hydraulic. 

Cleaning  the  Pipe 

It  is  absolutely  necessary  to  reim»ve  all  grease  and  oil 
from  piping  and  equipment  intended  for  oxygen  service. 
I'niess  this  is  done,  oil  or  grease  in  the  presence  of 


TABLE  3— FLOW  CAPACITIES  FOR  OXYGEN  IN  SCHEDULE  80  STEEL  PIPE 

Supply  unit  delivery  pressure,  100  psi.  Actual  cubic  feet  per  hour  of  gas  converted  to  cubic  feet 
per  hour  measured  at  14.7  psi  abs  and  70  deg. 


Distance  of  Pipe, 
Far  End  from 
Suoply  Unit,  Ft 

Nominal  Pipe  Size,  Inches 

J/2  1 

3/i  1 

1  1 

1  '/4  1 

l'/2  1 

2 

2V2 

1  3__ 

1  Cubic  Feet  of  Gas  per 

Hour  at 

14.7  Psi  Abs  and  70  Deg 

50 

1000 

2120 

4100 

8400 

12,500 

23,800 

37,300 

65,200 

100 

710 

1500 

2890 

5950 

8900 

1 6,900 

26,550 

46,300 

150 

580 

1220 

2360 

4950 

7400 

14,100 

22,050 

38,600 

200 

500 

1  160 

2040 

4250 

6350 

12,100 

18,900 

33,100 

250 

450 

950 

1830 

3720 

5560 

10,580 

16,550 

28,900 

300 

410 

870 

1670 

3500 

5230 

9950 

15,560 

27,200 

350 

370 

800 

1550 

3140 

4680 

8900 

13,920 

24,400 

400 

350 

750 

1440 

2980 

4450 

8450 

13,270 

23,150 

450 

340 

710 

1360 

2840 

4240 

8050 

12,620 

22,050 

500 

320 

670 

1300 

2700 

4040 

7680 

12,050 

21,050 

600 

280 

610 

1180 

2410 

3630 

6900 

10,820 

18,900 

800 

250 

530 

1020 

2120 

3180 

6030 

9470 

16,550 

1000 

220 

470 

910 

1860 

2780 

5280 

8280 

14,450 

1200 

200 

430 

840 

1700 

2540 

4830 

7570 

13,250 

1500 

180 

390 

750 

1530 

2280 

4340 

6800 

1  1,880 

2000 

160 

340 

650 

1320 

1980 

3760 

5900 

10,300 

2500 

140 

300 

580 

1190 

1780 

3380 

5300 

9260 

3000 

130 

270 

530 

1080 

1620 

3080 

4820 

8420 

3500 

120 

250 

490 

1010 

1510 

2870 

4500 

7860 

4000 

1  10 

235 

460 

950 

1410 

2690 

4210 

7350 

4500 

100 

225 

430 

890 

1330 

2530 

3960 

6910 

5000 

90 

210 

410 

840 

1250 

2380 

3730 

6520 
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TABLE  4— CUBICAL  CONTENT  OF  STEEL  PIPE 

PER  100  LINEAR  FEET 

Nominal  1 

Schedule  40  | 

Schedule  80 

Siz«,  In. 

i 

Cubic  Feet  per  1 00  Lirteor  Feet 

'/2 

0.21 

0.163 

Va 

0.37 

0.3 

1 

0.6 

0.50 

P/4 

1.04 

0.89 

P/a 

1.4) 

1.22 

2 

2.33 

2.05 

2 '/a 

3.32 

2.94 

3 

5.13 

4.59 

3 '/a 

6.87 

6.17 

4 

8.84 

7.95 

5 

13.9 

12.58 

oxygen  under  prettnure  may  ignite  violently.  Argon  piping 
niUHt  )>e  cleaned  to  prevent  contamination  of  weldH.  Clean¬ 
ing  piping  and  equipment  uxed  for  a<«tylene,  or  nitrogen 
ia  not  neceaaary  for  aafety.  However,  unleaa  piping  and 
equipment  for  auch  applicationa  aa  chemical  or  food 
proceaaing  ia  thoroughly  clean,  tracea  of  oil  or  greaae 
may  contaminate  products  that  are  l>eing  treated  with 
theae  gaaea. 

Tanka  for  waahing  pijK*  can  l>e  made  by  splitting  larger 
diameter  pipe,  second-hand  domestic  hot  water  tanks,  or 
other  cylindrical  vessels,  and  welding  them  together  end- 
to-end.  A  s<;parate  trough  for  rinsing  is  also  desirable. 
The  solution  can  be  kept  hot  with  scrap  wood  fires  or 
steam,  it  is  not  a  good  practice,  for  safety  reasons,  to  use 
carbon  tetrachloride  for  cleaning  pipe.  Although  it  is  an 
efficient  cleansing  agent,  its  vapor  is  asphyxiating  and 
toxic. 

I*i|)e  should  Im*  left  in  the  washing  solution  until  all 
signs  of  dirt  on  its  surface  can  be  rinsed  off  easily.  It 
may  l>e  necessary  to  scrub  the  pijie  to  remove  stubborn 
spots  of  dirt.  When  the  solution  is  fairly  fresh  and  hot. 
washing  for  15  minutes  is  usually  adequate.  All  traces  of 
dirt  and  cleaning  solution  should  be  removed  from  the 
piping  by  rinsing  it  in  a  continuous,  well-circulated  supply 
of  fresh,  warm  water. 

F'or  steel  pifie,  wrought  or  malleable  iron  fittings  in 
oxygen  systems,  a  good  cleaning  solution  consists  of  one 
pound  of  caustic  soda  for  each  gallon  of  hot  water.  For 
non-ferrous  fittings,  use  one  pound  sodium  carbonate, 
one  pound  trisodium  phosphate  (Oakite),  one  pound 
s<Mla  ash  or  2.7  pounds  sal  soda  with  every  3  gal  hot 
water.  These  cleaning  solutions  may  also  l>e  used  for 
nitrogen,  acetylene  and  argon  pifie,  when  process  require¬ 
ments  dictate  cleaning. 

After  all  fittings  and  tul>e  have  l>een  cleaned,  they  must 
Ik*  handled  and  st«*red  with  care  to  prevent  contamination. 
The  tools  used  in  cutting  and  reaming  must  also  l)e  free 
of  oil  and  grease.  Preferably,  all  cutting,  threading,  or 
reaming  should  Ik*  done  before  the  washing  step.  Any 
cleaned  piping  or  fittings  that  are  contaminated  must  Ik* 
rewashed.  If  these  procedures  are  not  followed,  it  will 
Ik*  ner'cssary  to  clean  the  pipe  line  after  ere<-tion,  which 
is  time-consuming  and  ex|K*nsive. 

Ovarhaad  Piping 

Piping  installed  within  buildings,  should  be  ItK-ated  in 
an  overhead  position.  It  should  Ik*  ser'urely  supported  at 
an  elevation  high  enough  to  prevent  damage  from  o|K*ra¬ 


tions  that  are  conducted  in  the  building.  Piping  can 
usually  l>e  supported  from  walls,  columns,  roof  beams, 
or  other  parts  of  the  building  structure.  Overhead  piping 
l>etween  buildings  should  be  supported  on  posts,  by  cables 
or  trusses,  or  from  existing  pipe  bridges. 

For  both  oxygen  and  nitrogen  systems,  the  pipe  should 
Ik;  supported  at  approximately  12  ft  centers  from  existing 
walls,  ceilings  or  steel  work  by  brackets  and/or  clamps 
or  hangers,  or  supported  by  posts,  cable  or  trussed  pipe 
spans. 

Overhead  piping  for  acetylene  should  be  arranged  to 
drain  to  the  generator  through  a  hydraulic  back-pressure 
valve  or  to  drip  pots  installed  at  suitable  locations  along 
the  pipe.  Perfectly  level  horizontal  runs  or  lines  with 
pro)K*rly  directed  pitch  may  be  used.  Drip  pots  should 
Ik;  located  in  sufficient  numlier  to  permit  complete  drain¬ 
age  of  pi|K*. 

For  argon,  the  pipe  should  l>e  adequately  supported  at 
not  more  than  lU  ft  centers  by  means  of  suitable  clamps 
or  hangers  as  required.  Horizontal  runs  must  be  straight 
and  level. 

Underground  Piping 

Inside  of  buildings,  piping  can  he  installed  in  shafts, 
tunnels,  and  ducts,  provided  there  is  sufficient  ventilation 
to  prevent  the  accumulation  of  hazardous  gas  mixtures 
in  the  event  of  leakage  and  if  the  piping  will  not  l)e 
seriously  exp«>sed  to  damage  hy  excessive  heat,  corrosion, 
and  electrical  or  mechanical  injury.  It  is  difficult  to  Ik; 
sure  that  these  conditions  will  l)e  met  by  plate-covered 
floor  trenches.  For  this  reason,  such  locations  should  Ik; 
avoided  so  far  as  possible. 

Outside  of  buildings,  piping  should  l>e  laid  below  the 
frost  line,  or  at  least  three  feet  below  the  ground  surface. 
The  fiottom  of  the  ditch  should  l>e  carefully  graded  so 
that  it  will  furnish  a  continuous,  firm  support  to  the  pipe. 
This  usually  provides  adequate  protection  against  dam¬ 
age  from  ground  surface  loads,  but  casings  of  larger  size 
pi|M‘  can  be  used  under  roadways  and  railway  tracks  if 
desired.  Where  casing  pipe  is  us<*d  in  soil  of  low  or 
uncertain  load-lvearing  quality,  the  casing  should  be  con¬ 
tinued  to  reach  into  firmer  ground,  or  to  the  point  where 
the  pipe  leaves  the  ground.  This  prevents  a  ctmeentration 
of  stress  at  the  point  where  the  pipe  leaves  the  firmer 
support  of  the  casing.  For  the  same  reason,  discontinuous 
supports,  such  as  bearing  hl(K-ks  or  piers  under  tlie  pipe 
should  not  Ik*  used. 

For  acetylene,  the  pijK*  should  Ik*  laid  with  pitch  not 
less  than  2  in.  [ler  KM)  lineal  feet  and  should  l)e  direi^ted 
to  drip  fK>ts  located  in  suflicient  number  to  (>ermit  com¬ 
plete  drainage  of  pi)K*. 

Provisions  for  the  Effect  of  Temperature 

Fi|K*  tends  t«)  expand  or  contra<-t  with  changes  in  the 
temj)erature  of  surrounding  air.  For  example,  a  100-foot 
length  of  steel  or  iron  pipe  will  expand  or  contract  about 
0.(M)7.5  inch  lengthwise  with  an  increase  or  decrease  in 
tempt'rature  of  1  degree  Fahrenheit.  F.xpansion  or  con¬ 
traction  for  copper  is  about  50%  greater.  In  arranging 
supports  and  fastening  the  pi|>e  to  them,  allowance  must 
Ik*  made  for  movement  of  pipe.  Where  piping  is  supported 
hy  hangers,  motion  allowed  in  the  pipe  rings  and  hanger 
hkIs  will  automatically  provide  enough  freedom. 
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When  piping  is  clamped  directly  to  brackets  attached 
to  rigid  structures,  adjust  the  grip  of  the  clamps  so  as  to 
permit  motion  along  the  run  of  the  piping.  Be  sure  that 
brackets  at  directional  turns,  branch  intersections,  or 
station  drops  are  far  enough  back  to  leave  a  free  length 
of  pipe  that  can  flex  enough  to  allow  the  other  run  to 
change  in  length.  Place  valves  or  other  equipment  with 
threaded  connections  that  are  located  near  such  changes 
in  direction  and  beyond  the  length  in  which  the  flexing 
occurs. 

With  these  provisions,  it  is  seldom  necessary  to  use 
expansion  loops  or  joints  to  compensate  for  expansion  or 
contraction.  Expansion  loops  and  joints  are  an  additional 
exj)en8e  and  a  possible  source  of  service  difllculties. 

Assembling 

Techniques  for  assembling  the  piping  system  differ 
with  the  material  used  for  piping  and  the  nature  of  the 
gas  to  be  piped.  All  joints  in  steel  pipe  should  be  welded 
except  those  connecting  the  piping  to  e<|uipment  that 
requires  threaded  connections.  In  copper  tubing,  con¬ 
nections  should  be  brazed  using  silver  solder.  Joints  in 
the  tube,  except  those  requiring  screw  connections,  should 
l)e  made  with  solder  type  copjier  fittings.  PnK'edures  for 
the  various  pipe  lines  follow: 

ff'eUiinf'  rod.  In  lines  used  for  oxygen  and  nitrogen, 
use  a  high  test  steel  rod  for  pipe  joints;  with  screwed  con¬ 
nections  at  outlet  stations,  a  bronze  rod.  P'or  acetylene, 
high  test  steel  rod;  for  argon,  silver  brazing  alloy  for 
non-ferrous  metals. 

Joints  and  turns.  For  oxygen,  nitrogen  and  acetylene, 
these  points  apply: 

1.  All  joints  in  piping  should  l)e  oxy-acetylene  welded. 

2.  Changes  in  pipe  directions:  Bends  made  from  pipe 
or  wrought  steel  elbows.  Wrinkle  bending  is  recom¬ 
mended  for  2  in.  or  larger  pipe  sizes;  smooth  bends  must 
have  a  uniform  radius  five  times  greater  than  the  pipe 
diameter  and  must  be  free  of  flattening  or  thinning  of 
pipe  at  any  point. 

.3.  All  branch  or  station  drop  connections:  Welded 
branch  joints  or  wrought  steel  welded  fittings. 

4.  All  reducing  joints  or  pi{)e-end  closings:  Made  by 
cutting,  shaping  and  welding  of  pipe  ends;  by  welding 
fittings  fabricated  from  pipe  or  by  wrought  steel  fittings. 

For  argon,  all  joints  in  the  pipe  line  must  be  made  with 
solder  type  cop|>er  fittings.  All  changes  in  direction  re¬ 


quiring  turns  or  offsets  of  radius  less  than  fixe  times  the 
outside  tube  diameter  shall  l>e  made  with  solder  type 
fittings  or  by  tube  shape  with  bending  tools.  All  bends 
must  l>e  free  from  any  appreciable  flattening,  buckling 
or  thinning  of  the  tube  wall.  All  branch  connections,  re¬ 
ducing  joints  or  closing  of  tul»e  ends  shall  l>e  made  with 
solder  tyjxe  fittings. 

Screw  connections.  Observe  the  folloxxing  two  points 
for  oxygen: 

1.  Fi()e  and  section  shutoff  valve  ctmnections:  Sweated 
with  soft  solder,  with  thoroughly  tinned  connections  as¬ 
sembled  hot.  Do  not  »)verheat  and  distort  valve  body. 

2.  All  other:  Generally  thin  paste  of  litharge  ami 
glycerine  applied  to  male  thread  only. 

In  making  a  screw  connection  for  pi[>e  carrying  nitro¬ 
gen,  a  thin  paste  of  litharge  and  glycerine  is  applied  to 
the  male  thread  only.  For  acetylene,  a  stringy  white  lead 
is  applied  to  the  male  thread  only.  For  argon,  tin  the 
male  thread  with  soft  solder  before  assembly. 

Testing 

After  erection  t)f  the  piping,  but  before  attaching  line 
or  station  equipment,  the  line  must  be  tested  for  leaks. 
F'ill  the  piping  with  the  pro|>er  test  gas  at  the  specified 
test  pressure,  then  apply  a  solution  of  grease-free  soap 
to  all  pipe  joints.  As  the  solution  is  applied  to  each  joint, 
watch  carefully  for  bubbles  that  will  form  at  any  points 
where  there  are  leaks.  After  this  test,  release  the  pressure 
and  blow  the  lines  clear  of  dirt  and  scale. 

Test  ((US.  The  test  gas  used  for  oxygen  lines  is  water- 
pumped  foil-free)  comprcssetl  air  or  nitrogen.  For  nitro¬ 
gen,  de))ending  on  prm'ess  requirements,  water-pumped 
(oil-free)  compressed  air  i»r  dry  nitrogen;  for  acetylene, 
shop  compressed  air,  water-pumped  air  or  nitrogen.  For 
argon,  use  dry  nitrogen. 

Initial  joint  test.  F'or  oxy  gen,  test  pi|)e  joints  with  soap 
su<ls  at  300  psi  test-gas  pressure.  For  nitrogen,  test  pipe 
joints  with  soap  suds  at  test-gas  pressure  which  is  IV2 
times  working  pressure.  For  acetylene,  test  pij)e  joints 
with  soap  suds  at  100  psi  test-gas  pressure.  F’or  argon, 
test  pi|)e  joint  with  a  non-frothing  solution  approved  for 
this  purpose  at  test  pressure  of  IV^  times  maximum  gas 
working  pressure,  but  m)t  less  than  .30  |)si, 

Fquipmen/  joint  test.  F'<»r  oxygen,  attach  station  outlet 
and  line  equipment;  test  e<|uipment  joints  with  soap  suds 


TABLE  5— FLOW  CAPACITIES  OF  TYPE  K  SEAMLESS  COPPER  WATER  TUBE 


Tube  carries  oxygen  ot  the  supply  unit  delivery  pressure  of  100  psi.  Actual  cubic  feet  per  hour  of  gas  converted  to  cubic  feet  per 
hour  measured  ot  14.7  psi  obs  and  70  deg;  type  K  tube  per  Govt.  Spec.  WWT  799  ond  ASTM  Spec.  B-88-33 


Nominal 
Size,  In. 

Distance  of  Tube,  For  End  from  Supply  Unit,  Feet 

|T( 

ube  Volume, 
Cu  Ft  per 

00  Lineal  Ft 

50 

100 

1  150 

I  200 

1  250 

1  300 

1  350 

1 

450 

}  500 

1  600 

1  800 

looojl 

’74 

280 

205 

160 

145 

125 

115 

1 10 

100 

95 

85 

75 

70 

60 

0.05 

H 

550 

405 

315 

280 

245 

230 

215 

195 

180 

170 

150 

135 

120 

0  09 

’/z 

1055 

760 

615 

535 

475 

425 

380 

365 

355 

340 

290 

260 

225 

0.15 

Ve 

1640 

1265 

1030 

875 

800 

695 

630 

605 

590 

555 

480 

430 

375 

0  23 

3/i 

2500 

1710 

1395 

1300 

1080 

970 

905 

835 

785 

740 

670 

585 

515 

0  31 

1 

5250 

3590 

2900 

2510 

2250 

2000 

1870 

1770 

1670 

1560 

1410 

1  190 

1060 

0.54 

1’/4 

9180 

6440 

5330 

4570 

3980 

3740 

3280 

3140 

3020 

2810 

2510 

2200 

1930 

0  85 

1’/a 

14,060 

9950 

8240 

7060 

61  10 

5780 

5180 

4790 

4560 

4350 

3820 

3330 

2960 

1.20 

2 

28,800 

19,530 

16,650 

14,260 

12,140 

1  1,370 

10,400 

9670 

8990 

8590 

7700 

6710 

5740 

2.10 

2 '/a 

48,200 

34,000 

28,100 

24,150 

21,000 

19,700 

17,350 

16,550 

15,700 

1 5,050 

13,250 

12,040 

10,170 

3  25 

3 

78,200 

53,500 

45,700 

37,800 

32,900 

30,900 

27,800 

26,600 

25,200 

23,800 

21,400 

18,100 

1 6,300 
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at  125  pai  teat  gaa  pre«aure.  For  nitrogen,  attach  station 
outlet  and  line  equipment;  te)>t  equipment  joints  with 
soap  suds  at  test-gas  pressure  which  is  no  less  (preferably 
higher)  than  working  pressure.  For  acetylene,  attach 
station  outlet  and  line  equipment;  test  equipment  joints 
with  soap  su<ls  at  2(1  psi  test-gas  pressure.  For  argon, 
attach  station  outlet  and  line  equipment;  test  equipment 
joints  with  a  non-frothing  solution  approved  for  this 
purpose  at  a  test  pressure  of  V/j  times  gas  working  pres¬ 
sure,  hut  not  less  than  51)  psi. 

Blowing  Out 

FLffective  blowing  out  requires  a  very  high  rate  of  flow 
to  move  particles  of  dirt  and  scale  along  the  pipe  to  its 
end.  Flow  should  last  long  enough  to  carry  the  particles 
to  the  o|>en  pipe  end,  but  to  conserve  on  the  blowing 
medium,  short  repeated  blasts  are  recommended.  Flxcept 
for  very  short  or  small  diameter  piping,  the  amount  of 
test  gas  needed  for  blowing  out  will  be  the  contents  of 
several  cylinders.  Therefore,  manifolding  a  number  of 
cylinders  is  generally  advisable. 

One  or  more  valves  as  big  as  or  larger  than  the  valve 
on  the  main  to  be  blown  out,  and  several  valves  of  station 
drop  size  will  be  needed.  Either  gate  or  glol>e  valves  are 
suitable.  Because  of  the  scoring  action  of  the  intended 
use,  old  valves  should  l>e  used,  if  they  are  available.  It  is 
not  necessary  that  these  valves  that  will  Im?  used,  close 
|»erfef:tly  tight. 

Place  a  valve  on  the  end  of  the  main  to  be  blown  out 
and  fill  the  piping  to  about  50  {>si,  leaving  the  supply 
valve  ofien.  After  making  sure  that  nothing  will  be  in¬ 
jured  by  the  discharging  blast,  often  the  blow-off  valve 
on  the  end  of  the  main.  l..eave  this  open  about  ten  seconds, 
then  close  it  and  let  the  pressure  build  up.  Repeat  this 
operation  until  the  discharge  looks  perfectly  clean,  and 
in  addition,  once  or  twice  more.  If  the  system  contains 
branches,  start  with  the  branch  nearest  the  point  at 
which  the  test-gas  is  introduced  and  blow  out  the  branches 
in  the  order  that  the  branches  occur  from  this  point  where 
the  gas  enters. 

Next  proceed  to  the  servM-e  drops;  and  after  attaching 
blow-off  valves,  blow  each  for  a  lO-second  an<l  one  or 
more  5-second  f>eriods,  starting  with  the  drcip  nearest 
the  s<*urce  of  the  blowing-out  medium,  and  pr«>ceeding 
with  the  others  in  the  order  that  they  occur  from  the 
source  of  suf>ply.  (Change  valves  only  when  the  supply 
has  )>een  shut  off  and  the  pressure  released. 

After  line  and  station  outlet  equipment  have  l>een 
attached,  e(fuipment  joints  should  Iw*  tested  for  leakage 
using  the  method  previously  outlined. 

Although  lines  are  blown  «»ut  l>efore  installation  of 
line  and  station  equipment,  there  may  he  enough  foreign 
material  left  in  some  parts  of  the  piping  to  obstruct  flow 
through  outlet  equipment  after  it  has  l>een  attached, 
riierefore,  with  the  system  filled  to  ofierating  pressure 
with  the  test  gas,  each  station  valve  should  be  partly 
ufiened  and  permitted  t«>  blow  for  at  least  15  sec'onds. 
If  the  discharge  looks  dusty,  it  should  be  allowed  to 
continue  until  it  becomes  clear.  When  free  flow  is  not 
obtained,  the  difliculty  may  very  likely  be  in  the  station 
equipment  or  fittings.  If,  after  clearing  the  station  equip¬ 
ment,  flow  is  still  restricted,  the  mains  and  station  drop 
connections  should  Ise  inspected,  until  by  a  pr<M-ess  of 
elimination  the  obstruction  is  bK'ated. 


Standing  Pressure  Test 

A  final  24-hour  standing  pressure  test  must  be  made 
to  chei  k  the  tightness  of  the  entire  system.  The  24-hour 
interval  is  long  enough  to  develop  pressure  changes  that 
can  be  measured  a«;curately.  When  making  the  24-hour 
stand  test  for  oxygen,  use  either  a  test-gas  pressure  of  125 
psi  or  working  pressure,  whichever  is  higher.  For  nitro¬ 
gen,  use  a  test-gas  pressure  equal  to  the  working  pressure; 
for  a<!etylene,  a  test-gas  pressure  of  20  psi;  for  argon, 
a  test-gas  pressure  IV^j  times  the  working  pressure. 

Any  pressure  drop  beyond  what  is  caused  by  tempera¬ 
ture  changes  will  indicate  a  leak.  If  possible,  temperature 
and  pressure  readings  should  be  taken  at  regular  inter¬ 
vals  during  the  test.  These  readings  may  help  to  detect 
unusual  occurrences,  such  as  accidental  o(>ening  of  outlet 
valves. 

A  pressure  gage  that  is  graduated  in  small  increments 
should  l»e  employed.  The  same  gage  should  he  used  for 
all  readings  taken  during  the  test.  To  avoid  possible 
changes  of  its  calibration  by  handling,  the  gage  should 
be  left  in  place  during  the  test.  If  the  gage  is  in  proper 
working  order,  its  absolute  accuracy  is  n«)t  an  important 
factor  l)ecause  it  is  the  change  in  pressure,  not  pressure 
itself,  which  is  used  as  an  index  «)f  leakage. 

Placing  the  System  in  Service 

After  the  final  24-hour  standing  pressure  test,  piping 
systems  can  I)e  placed  in  service  by  purging  the  piping 
of  the  test  gas  and  filling  it  with  the  desired  gas.  In  most 
cases  the  contractor’s  responsibility  ends  with  the  com¬ 
pletion  of  a  leak-free  system.  Since  the  gas  supplier  is 
responsible  for  continued  operation  of  the  system,  be 
prefers  to  purge  the  piping  and  put  it  in  service. 

Pipe  Preservation 

Both  pipe  covering  and  paint  are  important  for  the 
proper  preservati«)n  of  pi|)e.  The  following  points  are 
important. 

1.  Underground  piping  shall  be  3  ft  l)elow  grade,  where 
}>ossible. 

2.  Underground  piping  shall  I)e  painted  with  one  coat 
of  a  coal  tar  paint  and  further  protected  by  a  covering 
of  black  roofing  pitch,  V4  in.  thick,  wrapped  with  tarred 
felt  or  roofing  pa|)er.  Underground  piping  laid  in  soil 
showing  acid  shall  be  surrounded  by  a  3  in.  layer  of  well 
slaked  lime. 

3.  Tube  eml)edded  in  concrete  shall  be  wrapped  in  tar 
paper  or  heavily  c«)ated  with  asphalt  or  pitch  to  allow 
freedom  of  motion. 

4.  Overhead  piping  shall  be  pro|)erly  cleane<l  and  given 
one  undercoat  of  red  lead  paint  and  two  coats  of  l»est  lead 
and  oil  paint  of  a  distinguishing  color. 

5.  All  brackets,  clamps,  hangers  and  similar  fastenings 
used  in  supporting  piping  or  equipment  shall  receive  one 
coat  of  black  enamel  after  erection. 

Gas  suppliers  have  studied  all  the  aspects  of  designing, 
installing,  and  testing  piping  systems  and  have  collected 
a  great  deal  of  information  on  the  subject.  It  is  always 
wise  to  consult  the  customer’s  gas  supplier  before  be¬ 
ginning  any  work  on  a  piping  system.  They  can  give  much 
valuable  advice  and  can  often  show  you  how  to  avoid 
many  possible  difficulties. 
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Snow  melting  system  of  Peoples  Noturol  Gas  Co.,  Pittsburgh,  Po. 


Snow  Melting  System  Hydraulics 

WILLIAM  P.  CHAPMAN 

Netionel  Tube  Division,  United  Stetei  Steel  Corp.,  Pittsburgh.  Pe. 


One  of  the  important  considerations  in  selecting  the 
proper  fluid  for  a  snow  melting  system  is  the  consideration 
of  the  effects  of  the  fluid  on  the  hydraulic  characteristics 
of  the  system.  This  article  discusses  these  effects  and  pre* 
sents  data  for  the  complete  solution  of  the  problem. 


The  theory  of  hydraulics  normally  employed  for  any 
hot  water  heating  system  is  adequate  for  the  solution 
of  the  hydraulic  problem  of  a  snow  melting  system.  For 
a  hot  water  system,  however,  there  are  certain  simplihca- 
tions  in  the  theory  that  are  not  ()ermissihle  for  a  snow 
melting  system.  As  a  result,  a  more  comprehensive  treat¬ 
ment  is  required.  Or,  more  accurately,  a  genera/  analysis 
is  required  rather  than  a  simplified  analysis.  Prerequisite 
to  a  general  analysis,  however,  is  an  understanding  of  the 
variation  of  the  physical  properties  of  the  fluid  over  the 
operating  temperature  range.  Invariably  as  the  temfiera- 
ture  of  the  fluid  decreases,  the  hydraulic  friction  of  the 
piping  increases,  and  the  capabilities  of  the  pump  de¬ 
crease.  It  is  this  divergency  that  makes  a  general  analysis 
necessary. 

After  a  brief  discussion  of  various  fluids  used  in  snow 
melting  systems,  and  the  operating  temperature  ranges 


to  which  they  are  subjected,  a  general  analysis  for  a  typical 
problem  will  be  given. 

Available  Fluids 

Normally  water  is  not  considered  as  a  fluid  for  a  snow 
melting  system.  One  reason  is  that  in  the  event  of  a  shut¬ 
down  due  to  equipment  or  power  failure,  the  water  in  the 
coils  might  freeze  and  burst  the  pipes.  Another  reason  is 
that  the  operating  costs  to  maintain  the  water  above  freez¬ 
ing  might  l>e  prohibitively  high;  or  at  best,  might  be 
higher  than  the  cost  of  using  an  anti-freeze  solution. 

The  first  requirement  of  the  fluid,  then,  is  that  it  must 
have  a  freezing  point  lower  than  the  coldest  tem{)erature 
cx|)ec;ted  in  the  area.  Since  some  fluids  tend  to  become 
extremely  viscous  at  temfieratures  well  above  their  freezing 
point,  the  term  pour  point  is  used.  This  temperature  repre¬ 
sents  the  lowest  practical  temperature  to  which  the  fluid 
should  l>e  subjected.  Another  term  often  used  in  lieu  of 
the  freezing  tenqjerature  is  the  freezing  protection  point. 
This  term  is  used  often  for  a(]ueous  solutions  because  it 
represents  the  temfieralure  at  which  the  solution  is  rela¬ 
tively  fluid  and  offers  protection  against  rupture  of  the 
pipe. 

There  are  no  other  properties  of  the  fluid  that  are  as 
easy  to  establish  as  the  freezing  point.  All  other  properties 
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TAtLE  1— PHYSICAL  PROPERTIES  OP  VARIOUS  FLUIDS 


Freezing 

Protection 

Temperoture, 

Deg  F 

Fluid 

Point,  F 

Item  ■ 

20 

0 

40 

80 

120 

160 

( 1 )  Ethylene  Glycol 

u  X  10’’ 

16.1 

5.75 

2.55 

1.46 

.950 

42.7  %  by  vol. 

20 

c 

.764 

.788 

.813 

.832 

.856 

w 

66  8 

66.3 

66.0 

65.3 

64.4 

(2)  Ethylene  Glycol 

u  X  10  ’^ 

46.3 

21.3 

7.54 

3.16 

1.77 

1.14 

51.2%  by  vol. 

-  40 

c 

.682 

.717 

.745 

.788 

.809 

.835 

w 

68.2 

67.6 

67.2 

66  8 

65.9 

65.0 

(3)  Heot  Tronsfer 

u  X  10* 

105. 

43.1 

14  0 

5.60 

3.13 

2.06 

Oil,  Moke  No.  1 

40 

c 

.382 

.390 

.408 

.426 

.444 

.462 

W 

62.9 

62.5 

61.6 

60.7 

59.8 

59.0 

(4)  Heat  Tronsfer 

u  X  1 0 

280. 

121. 

24.7 

11.8 

6.77 

5.48 

Oil,  Moke  No.  2 

-60 

c 

.320 

.325 

.336 

.348 

359 

.370 

W 

56.5 

55.9 

55.1 

54.2 

53.2 

52.4 

(5)  Heat  Tronsfer 

u  X  10® 

376. 

183. 

50.5 

21.5 

1  1.3 

7.85 

Oil,  Make  No.  3 

75 

c 

405 

.415 

435 

.455 

.474 

.493 

w 

56.5 

56.0 

55.2 

54.3 

53.5 

52.6 

(6)  Organic  Fluid, 

u  X  10® 

306. 

96.9 

19.3 

7.00 

3.76 

3.15 

Moke  No.  1 

-20 

c 

.278 

.282 

.288 

.295 

.302 

.310 

W 

89  9 

89.3 

87.8 

86.5 

85.2 

83.8 

(^)  drgonic  Fluid, 

u  X  10® 

51.2 

27.9 

1  1.3 

5.70 

3.76 

2.58 

Moke  No.  2 

60 

c 

375 

.378 

.386 

.396 

.406 

.415 

w 

64  5 

63.9 

62.7 

61.4 

60.3 

59.1 

(8>  Woter 

ux  10® 

1.71 

.915 

.703 

.413 

+  32 

c 

1.005 

0.998 

0.999 

1.001 

w 

62.4 

62.2 

61.7 

61.0 

‘  u  =:  kiiirmatic  viKotily  gq  ft  per  sec  (e.g.  for  fluid  No.  3  at  80  deg  v  =  0.0000560  aq  ft  per  tec. 
c  =  apecific  heat,  Htu  per  (Ib)  (deg  F). 
w  =  apecific  weight,  Ib  per  cu  ft. 


art*  ctiiiiproinifieH  in  one  tteiioe  or  another.  Water,  for 
example,  ia  far  anti  anay  the  l>eat  heat  transfer  fluid.  It  ia 
et-imomical,  haa  an  extremely  high  a|)erific  heat,  and  it  ia 
not  viaeoua;  httwever,  it  freczea  at  a  relatively  high  tem¬ 
perature.  Other  fluid*  have  lower  freezing  pointa  hut  are 
inferior  in  i»ne  or  more  of  the  other  categoriea.  Aa  a  re- 
ault,  it  ia  net-eaaary  to  compromiae. 

The  uaual  compromiae  ia  l>etween  the  initial  coat  of  the 
fluid  and  the  phyaical  propertiea.  Table  1  aeta  ftirth  the 
three  moat  impt»rtant  phyaical  propertiea  from  the  hy¬ 
draulic  alandpoint:  kinematic  viacoaity,  apecific  heat,  and 
afiecific  weight.  Roughly,  high  viacoaity  and  high  apecific 
weight  mean  higher  pumping  coata,  low  apecific  heat 
meana  higher  flow  rate*. 

In  addition  to  the  phyaical  propertiea,  however,  there 
are  certain  chemical  propertiea  that  ahould  be  conaidered. 
They  do  nut  bear  on  tbe  hydraulic  problem,  but  are  ap¬ 
propriate  in  any  diacuaaion  on  anow  melting  fluida.  Theae 
pru}jertiea  concern  the  corroaivity,  flammability,  and  ata- 
bility  of  the  fluid.  Here  again  compromiae  may  be  necea- 
aary  becauae  a  fluid  that  provide*  complete  corroaion  pro- 
te(*tion  may  be  flammable.  Certainly  the  organic  fluida 
that  are  atable  and  yet  are  aafe  from  a  atandpoint  of  cor¬ 
roaion  and  flammability  are  quite  expenaive. 

The  fluida  Hated  in  Table  1  can  be  claaaibed  in  three 
chemical  groupa:  (1)  glycola,  (2)  oila,  and  (3)  organic 
compound*.  The  glycola  are  uaed  aa  aqueoua  aolutiona  and 
are,  therefore,  not  flammable;  in  fact,  they  are  uaed  aa  the 
fluid  in  Are  aprinkler  ayatenia  that  are  aubjected  to  aub- 
freezing  temperaturea.  Corroaion  ia  controlled  by  meana 
of  adding  ruat  inhibit<tra.  Theae  inhihitora,  however,  re¬ 
duce  the  atability  of  the  fluid  ao  that  annual  inapection  ia 
adviaable  to  determine  a  change  in  corroaivity. 

The  oila  offer  excellent  corroaion  protection  but  are 
combuatible.  1'heir  Are  pointa  range  from  30U  to  3.50  deg  F'. 
Aa  a  reault,  the  pifie  line*  may  have  to  lie  kept  away  from 


the  boiler  room  aa  a  protection  againat  a  fiaah  hack  ignit¬ 
ing  any  fluid  that  might  have  leaked  from  the  pump  aeala. 
Oila  do  tend  to  oxidize,  hence,  the  oil  ahould  l)e  of  a  ty|>e 
that  haa  a  very  low  oxidizing  rate  for  the  intended  operat¬ 
ing  temperature. 

The  organic  fluids  are  non-flammable  and  non-corrosive 
with  respect  to  piping  materials.  Special  seals  and  gaskets 
might  lie  required,  however.  In  general,  the  organic  fluids 
combine  the  Are  prote<  tion  of  the  glycols  with  the  corni- 
sion  protection  of  the  oils.  The  price  runs  from  six  to  ten 
times  that  of  the  glycols  or  oils. 

Any  of  the  fluida  listed  in  Table  1,  other  than  water,  is 
sufficiently  toxic  so  that  the  snow  melting  system  should 
not  be  connected  to  the  water  service  system. 

Operating  Temperature  Range 

The  operating  temperature  range  of  a  snow  melting 
system  is  in  the  neighborhood  of  2(X)  deg  —  from  nearly 
200  deg  at  design  operation  down  to  —10  or  —20  deg  at 
start-up.  This  great  range  of  temperature  has  an  important 
effect  on  the  hydraulic  problem.  The  physical  properties 
of  the  fluids  vary  aa  much  as  several  thousand  percent, 
as  i*  shown  by  the  viscosities  in  Table  1.  As  a  result,  the 
hydraulic  problem  at  tbe  start-up  temperature  is  vastly 
different  than  the  problem  at  the  design  operating  tem¬ 
perature.  The  two  problems  will  be  treated  quantitatively 
l>elow,  but  a  brief  qualitative  discussion  will  illustrate  tbe 
problem. 

The  start-up  tem|>erature  can  l)e  controlled,  but  the  de¬ 
sign  operating  tem()erature  is  a  function  of  the  four  cli¬ 
matic  factors:  (1)  rate  of  snowfall,  (2)  air  temperature, 
(3f  wind  velocity,  and  (4)  relative  humidity.^ 

In  short,  the  designer  should  select  the  hydraulic  equip¬ 
ment  for  the  operating  temperature,  and  then  determine 
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the  niiiiitnuni  alhmahie  start-up  temperature.  This  can  he 
accomplished  by  using  a  low  limit  control  device.  When¬ 
ever  the  fluid  temperature  in  the  outside  coils  reaches  a 
predetermined  minimum,  the  control  device  should  start 
the  pump  and  add  heat. 

The  selection  of  a  minimum  temperature  is  controlled 
entirely  by  the  economics  of  fuel  and  pumping  costs.  In 
snow  melting  systems  for  sidewalks  around  large  buildings 
where  steam  is  purchased,  often  the  condensate  can  l)e 
8ul>couled  sufliciently  to  provide  ample  heat  to  maintain 
fluid  temperatures  as  high  as  (A)  or  70  deg.  On  the  other 
hand,  fuel  costs  may  l>e  the  prime  consideration,  and  the 
minimum  temperature  will  l>e  selected  as  that  which  im¬ 
poses  the  maximum  hydraulic  problem  that  the  pump  can 
take. 

One  corollary  is  that  the  start-up  temperature  affects  the 
time  lag  of  the  system.  If  the  fluid  is  allowed  to  become 
too  viscous,  it  will  take  a  considerable  time  to  flow  through 
the  system  and  return  to  the  heater.  This  results  in  an  in¬ 
crease  in  time  for  the  slab  to  warm  to  32  deg  from  the 
start-up  temperature.  Consequently,  the  designer  may  im¬ 
pair  the  function  of  the  system  if  he  attempts  to  economize 
too  much  on  of)erating  costs. 

Effect  of  Physical  Properties 

The  wide  temperature  range  as  well  as  the  wide  range 
in  physical  properties  results  in  a  large  variation  in  pump 
|)erformance.  It  will  be  assumed  here  that  the  pump  is  to 
be  a  centrifugal  ty|)e  pump.  As  mentioned  above,  the  con- 
<litions  at  the  design  o()erating  temperature  should  govern 
the  equipment  selection.  This  certainly  points  to  a  cen¬ 
trifugal  pump  over  a  positive  displacement  pump. 

Table  2  lists  the  factors  that  should  l)e  applied  to  pump 
elliciency,  head  and  capacity  b»r  various  values  of  kine¬ 
matic  viscosity.  It  is  obvious  from  this  table,  that  the  pump 
cannot  be  run  economically  at  viscosities  above  75()  SSL. 
As  a  result,  the  designer  will  want  to  fix  the  minimum  tem- 
)>erature  at  a  value  that  will  |)ermit  the  system  t«t  warm  up 
sufliciently  to  keep  the  visi-osity  Inflow  75()  SSL',  J)r  at  least 
have  the  viscosity  above  75()  SSU  for  very  short  periods. 

If  the  viscosity  is  brought  l)elow  1()()  SSU  in  a  relatively 
slM)rt  time,  the  effect  of  reduced  pumping  elliciency  will 
Im*  a  negligible  item  in  seasonal  o))erating  costs.  A  more 
im|H»rtant  effect  of  viscosity,  however,  is  the  effect  on  the 


TABLE  2- 

-VISCOSITY  EFFECT  ON 

PUMP  PERFORMANCE 

Viscosity, 

SSU 

Foctor 

1  Efficiency 

Head 

I 

Capacity 

30 

1.000 

1.000 

1.000 

50 

0.966 

1.000 

1.000 

90 

.898 

.984 

1.000 

100 

.880 

.980 

.998 

150 

.832 

.970 

.986 

200 

.792 

.960 

.980 

250 

.757 

.953 

.976 

300 

.728 

.947 

.973 

350 

.703 

.940 

.968 

400 

.683 

.934 

.965 

450 

.663 

.928 

.962 

500 

.647 

.922 

.958 

550 

.632 

.917 

.955 

600 

617 

.912 

952 

650 

.606 

.907 

948 

700 

.593 

.901 

.944 

750 

.583 

.895 

.941 

800 

.573 

.891 

.938 

900 

.553 

.882 

.932 

1000 

.536 

.871 

.925 

fluid  friction  in  the  coils.  This  has  a  profound  effect  on 
the  pump  capacity.  The  reason  is  that  increased  viscosity 
means  greater  hydraulic  resistance  in  the  pijM*  for  iden¬ 
tical  flow  rates.  In  other  words,  to  maintain  the  same  flow 
rate,  the  [>ump  must  produce  a  higher  head.  As  stated 
earlier,  however,  an  increase  in  visc<»sity  means  a  reduce 
tion  in  the  head  a  pump  will  develop.  In  other  words,  the 
effect  of  vi8c«>8ity  is  a  compound  effect  reducing  the  head 
or  capacity  of  the  pump. 

So  much  for  the  ({ualitative  discussion  of  the  problem. 
It  has  l»een  shown  that  the  analysis  of  tlie  hydraulic  prob¬ 
lem  of  a  snow  melting  system  is  more  general  than  that 
for  a  hot  water  heating  system.  It  must  l»e  m«»re  general 
because  of  the  multiplicity  of  fluids  to  l»e  ci»nsidered,  the 
wide  range  of  tem|)eratures  encountered,  and  the  effet’ts 
«>f  the  physical  projierties  on  the  pump  and  pi|»e  friction. 
l>ct  us  now  treat  the  pr«»blem  ({uantitatively. 

Initial  Considerations 

The  first  step  in  the  solution  of  the  hydraulic  problem  is 
the  piping  layout.  This  step  is  controlled  entirely  by  the 
geometric  pattern  of  the  area.  The  division  of  the  area 
into  the  pro|jer  coil  patterns  is  dept'iident  somewhat  upon 
the  final  pump  selection,  hence  can  be  considered  us  a 
variable  that  the  designer  can  manipulate. 

The  (fuantity  of  fluid  to  be  pum|)ed  depends  upon  the 
lieating  requirement  and  upon  the  fluid  selected.  We  are 
interested  here  in  the  effect  of  the  fluid  on  the  hydraulic 
problem,  so  we  will  start  by  assuming  that  the  coil  layout 
and  heating  requirements  have  lieen  determined.  The 
problem  tben  resolves  itself  into  determining  the  effect 
of  the  change  in  physical  projMrrties,  with  respect  to  tem- 
|>erture,  on  the  pump  (M'rformance  and  on  the  hydraulic 
friction  in  the  pijK*  coils.  As  stated  in  the  very  lieginning, 
the  usual  theory  of  hydraulics  will  sutiice,  it  is  merely 
net^essary  to  consider  all  the  variables. 

file  approach  that  will  lie  used  combines  the  well-known 
Fanning  equation  and  use  of  the  Moody  chart  to  ilelermine 
the  friction  factor.  Notice  in  Table  1  that  the  viscosities 
of  the  various  fluids  at  tenqieratures  above  120  deg  are 
sufliciently  (’lose  to  that  of  cold  water  to  allow  the  designer 
to  estimate  the  pump  size  from  past  ex|»<*rietn  e  with  water 
systems.  We  may  say,  then,  that  tlie  ilesigner  may  tenUi- 
lively  select  the  pump  from  typical  pump  tables  for  cold 
water.  His  next  step  is  the  refinement  of  determining  either 
a  different  pump  or  the  establishment  of  an  allowable 
minimum  teiiqierature  for  the  fluid  using  the  tentative 
pump.  That  refinement  requires  an  analysis  of  the  effect  of 
the  physical  projierties  of  the  fluid  on  the  pump  charac¬ 
teristics  and  on  the  hydraulic  resisance  of  the  pijie  coils 

Effect  of  Ruid  on  Pump  Characteristics 

From  Table  2  it  can  lx*  seen  that  an  increase  in  viscosity 
will  dec-rease  the  pump  efficiency,  head  and  capacity.  As 
stated  earlier,  however,  the  pump  will  be  o|)erating  at  mini¬ 
mum  temperature  for  a  very  short  |>eriod  of  time,  hem  e, 
reduced  efficiency  is  permissible  at  the  start. 

In  order  to  determine  the  actual  ofieraling  performance, 
it  is  necessary  to  plot  the  pump  characteristic  curve  for 
the  o|>erating  teiiqierature  and  the  minimum,  or  start-up, 
teiiqierature.  This  has  Iicen  done  in  Fig.  I.  The  procedure 
is  to  take  the  manufacturer’s  data  for  pump  characteristics 
for  water  at  6()  deg  and  apply  the  factors  given  in  Table  2. 
(Generally  the  factors  for  head  and  capacity  are  unity  for 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  NOVEMBER,  1955 


79 


th«  fluid  at  ofjerating  temfierature,  ao  this  curve  generally 
can  lie  taken  directly  from  the  manufacturer’s  curves.  For 
the  conditions  assumed  in  Fig.  1,  however,  the  pump 
characteristics  drop  off  sharply  for  temperatures  of  0  and 
-20  deg. 

Table  .3  gives  the  calculated  points  used  for  plotting  the 
pump  characteristic  curves  of  Fig.  1.  The  manufacturer’s 
data  given  in  Table  3  are  typical  for  a  l-inch  centrifugal 
pump,  rotating  at  3450  rpm.  The  pr«>cedure  is  the  same 
for  any  pump,  and  the  data  in  Table  2  are  applicable  for 
any  centrifugal  pump.  Manufacturers  generally  rate  their 
purrifis  for  cold  water,  and  typical  performance  curves  are 
based  on  corre<iion  factors  of  1.0. 

Effect  of  Ruid  on  Coil  Resistance 

I  he  second  phase  of  tbe  problem  is  tbe  determination 
of  tbe  hydraulic  resistance  in  the  piping.  The  accepted 
pr<N:edure  is  to  um*  the  Panning  equation: 

I.  V" 

I,  =  f  X  —  X  — 

I)  2g 

Where  h  —  hydraulic  resistance,  ft 

/  ""  friction  factor,  dimensionless 

/y  =  pi|)e  length,  ft 

I)  —  pi|)e  II),  ft 

y  —  fluid  vel<H:ity,  ft  per  sec 

g  =  gravitational  acceleration,  ft  jier  sec^ 

The  friction  factor,  /,  can  be  determined  from  the 
Moody  chart.  Fig.  2.  In  this  chart,  /  is  plotted  against 
Keynolds  numl>er,  which  can  lie  determined  from  the  data 
in  Table  1. 

As  in  the  first  phase,  determining  the  effect  of  the  fluid 
on  the  pump,  the  effe<!t  of  the  fluid  on  the  coil  resistance 
is  l>est  determined  by  plotting  the  resistance  for  the  same 
teiiqieratures  used  in  the  first  phase — see  Fig.  1. 

Notice  that  as  the  fluid  tem|>erature  goes  down,  tbe 
resistance  goes  up  for  identical  flow.  We  have  seen  pre¬ 
viously,  however,  that  the  pump  is  affected  adversely  also 
when  viscosity  increases.  As  a  result,  an  increase  in  vis¬ 
cosity  has  a  compound  effect  on  the  system  operating 
point. 

The  intersection  of  the  pump  curves  and  the  coil  re- 
sistanc'e  curves  shown  in  Fig.  1  represent  the  actual  oper- 


Fig.  ).  Performonce  curves  for  1-inch  pump  and  fluid  No.  3. 


ating  points.  A  significant  feature  of  Fig.  1  is  that  although 
the  capacity  correction  factor  is  just  0.%2  for  the  —20 
deg  curve,  the  capacity  at  the  actual  operating  point  is 
25.3  gpm  or  O.HHH  of  the  120  deg  curve.  This  illustrates 
the  compound  effect  of  viscosity. 

Table  4  gives  o|)erating  points  for  all  the  fluids  listed 
in  Table  1.  An  example  is  given  below  to  illustrate  the 
general  analysis  of  the  hydraulic  problem  for  a  snow  melt¬ 
ing  system.  Figure  .3  may  be  used  as  a  suitable  shortcut 
for  the  solution  of  the  Fanning  equation. 

Summary 

The  hydraulic  problem  of  a  snow  melting  system  is  due 
to  the  compound  effect  of  the  physical  properties  of  the 


TAILE  3 — TYPICAL  CENTRIFUGAL  PUMP  CHARACTERISTICS  FOR  VISCOUS  FLUIDS 

1 1 -inch  Pump  Rotating  3450  rpm] 


Fluid 

Temp. 

F 

Kinematic 

Viscosity', 

SSU 

Mftrs.  Doto^ 

Correction  Factor  ^ 

Actual  Performance* 

Head, 

ft 

1  Capacity, 

1  OPm 

Head, 

Capacity 

Head 

ft 

1  Capacity, 

1  gpm 

80.0 

0 

1.0 

1.0 

80.0 

0 

77.2 

15 

1.0 

1.0 

77.2 

15 

120 

36.5 

72.7 

30 

1.0 

1.0 

72.7 

30 

65.0 

45 

1.0 

1.0 

65.0 

45 

53.3 

60 

1.0 

1.0 

53.3 

60 

80.0 

0 

.961 

.980 

76  9 

0 

77.2 

15 

.961 

.980 

74.2 

14.7 

0 

195 

72.7 

30 

.961 

.980 

69.9 

44.1 

65.0 

45 

.961 

.980 

62.4 

44.1 

53.3 

60 

.961 

.980 

51.2 

58.8 

80.0 

0 

.929 

.962 

74.3 

0 

77.2 

15 

.929 

.962 

71.7 

14.4 

-20 

445 

72.7 

30 

.929 

.962 

67.6 

28.8 

65.0 

45 

.929 

.962 

60.4 

43.2 

53.3 

60 

.929 

.962 

49.5 

57.6 

'Takm  from  Tabic  I  for  fluid  No.  J. 

*  Hated  on  60  dec  F  water. 

■Taken  from  Tafie  2. 

*l*ro<iuct  of  correction  factor  and  performance  at  60  dea  for  water. 
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TAtLE  4 — OPERATING  POINTS  FOR  VARIOUS  FLUIDS^ 


Fluid 

Mean  Fluid  Temperature, 

F 

120 

3 

20 

No. 

Head, 

Capacity, 

Head, 

Capacity, 

Head, 

Capacity, 

ft. 

gpm 

ft. 

gpm 

ft. 

gpm 

1 

44.5 

66.9 

247.8 

263.7 

3 

.n 

2 

44.7 

66.6 

247.2 

263.5 

59.8 

47.0 

3 

45.4 

66.1 

59.8 

48  0 

69.3 

25.3 

4 

47.5 

64.5 

69.2 

25.2 

4 

4 

5 

248.1 

263.3 

69.3 

13.0 

4 

4 

6 

45.9 

65.8 

68.5 

26.7 

4 

4 

7 

45.9 

65.8 

48.9 

61.9 

59.7 

47.4 

8 

39.2 

70.6 

3 

3 

3 

3 

‘Cnnditiont;  Five  parallel  circuiti  with  longest  equivalent  to  300  ft  of 

■Flow 

l-inch  steel  pi|ie.  I’ump  has  1"  discha 
3450  rpm. 

is  in  critical  zone,  values  are  estimated. 

rge  and 

operates  at 

■Temperature  is  l>elow  freeiing  point,  or  below 
point. 

■Viscosity  is  above  1000  SSU. 

freezing  prottetton 

fluid  on  the  pipe  and  on  the  coil.  As  a  result,  the  designer 
must  consider  the  problem  for  both  the  start-up  tempera¬ 
ture  and  the  design  operating  temperature.  Failure  to 
consider  the  problem  at  both  temperatures  may  result  in 
hydraulic  conditions  that  would  cause  the  system  to  be 
ino{)erative. 

Example 

Required:  Select  a  centrifugal  pump  and  check  the 
operating  points  at  the  start-up  and  design  temperatures. 

Given:  The  area  to  be  covered  is  1200  sq  ft'^  and  requires 
174  Btu  per  (hr)  (sq  ft).  The  area  is  to  l)e  divided  into 


Fig.  3.  Heod  vs.  viscosity — I -inch  ips. 


five  zones  with  the  longest  coil  to  l>e  etjuivalent  to  IKK)  ft 
of  1-inch  steel  pipe.  The  mean  o|>erating  tenqierature  is 
120  deg  F,  and  the  teiiqierature  drop  through  the  coils 
should  be  approximately  1.5  deg.  Use  fluid  number  3  from 
Table  1. 

Solution:  (1)  Determine  the  re«juircil  flow  for  the  five 
coils: 

0.124f)(,) 

(; 

wcAt 

Where  G  =  flow,  gpin 

(J  =  heat  reijuirement,  Btu  |>er  hr 
w  =  .sfiecific  weight,  lb  jier  cu  ft 
c  =  specific  lieat,  Btu  |H*r  (lb)  (deg  F) 

At  =  tetn|)erature  drop  in  coil,  f’ 

174  X12(M) 

For  this  case,  Q  — -  41, WK)  Btu  jht  hr 

5  (|)er  zone) 

Assume  At  15  deg  F 

From  Table  1  at  120  deg,  w  .50.11  lb  |)er  cu  ft 

and  c  =  0.'14  Btu  fier  (lb) 

(deg  F) 

0.1246  X  418(M) 

hence,  (»  =  — - - —  1.3.1  gpm 

59.«  X  0.444  X  15 

(2)  Tentatively  select  a  1-inch  centrifugal  pump  ro¬ 
tating  at  .34.50  rprn  (such  a  pump  should  deliver  1.3,1  gpm 
through  IKK)  ft  of  1-inch  pifie). 

(.3)  Apply  the  viscosity  correction  factors  listed  in 
Table  2.  Use  the  design  temfierature  of  120  deg  and  two 
likely  start-up  temjieratures—  say  0  and  —20  deg.  At  120 
deg  the  viscosity  of  fluid  No.  3  is  37  SSU  [see  Tables  1 
and  5],  hence  the  correction  factors  for  head  and  capacity 
are  1,0  [see  Table  2).  Merely  plot,  then,  the  manufac¬ 
turer’s  data  for  fK)  deg  water  for  the  120  deg  curve — see 
Fig,  1.  The  curves  for  0  and  —20  deg  have  been  plotted 
from  the  calculated  data  given  in  Table  .3. 

(4)  Determine  the  hydraulic  resistance  of  the  fluid  in 
the  coil  at  the  required  temperatures  of  120,  0,  and  —20 
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TABLE  S— CONVERSION  OE  KINEMATIC  VISCOSITY  UNITS! 


Ccntittokes  | 

1  SSU'<!  il  Centistokes 

1  SSU*  :! 

Centistokes 

i  SSU* 

2 

32.6 

18 

89.4 

37 

172.7 

2.5 

34  4 

19 

93  6 

38 

177.3 

3 

36.0 

20 

97.8 

39 

181.8 

3.5 

37.6 

21 

102.0 

40 

186.3 

4 

39  1 

22 

106  4 

41 

190.8 

4.5 

40  8 

23 

1 10.7 

42 

195.3 

5 

42.4 

24 

1 15.0 

43 

199.8 

6 

45.6 

25 

1 19.3 

44 

204.4 

7 

48.8 

26 

123.7 

45 

209.1 

8 

52.1 

27 

128.1 

46 

213.7 

9 

55.5 

28 

132.5 

47 

218.3 

10 

58.9 

29 

136.9 

48 

222.9 

)  1 

62.4 

30 

141.3 

49 

227.5 

12 

66.0 

3) 

145.7 

50 

232.1 

13 

69.8 

32 

150.2 

55 

255.2 

14 

73.6 

33 

154.7 

60 

278.3 

15 

77  4 

34 

159.2 

65 

301.4 

16 

81.3 

35 

163.7 

70 

324  4 

17 

85.3 

36 

168.2 

Over  70.C 

)  centiitokes,  SSU  ■■ 

4.635  X 

centistokes. 

■Kinrniiitic  vittcwity  in  mj  ft  prr  >ec  =:  1.076  X  10-^  y  crntittokes. 

*Viilueii  li>lrd  for  SSI'  (Sayliolt  Kecoii>l»  -  ('niv«r*al  arc  for  fluid  tem- 
l>rratum  of  UK)  drK  K.  To  olitain  thr  Saytmlt  irnivertal  viacoaity  equiv¬ 
alent  to  a  kinematic  viacoaity  determined  at  tF,  multiply  the  equivalent  Say- 
Imlt  I'niveriwl  viacoaity  at  UK)  dev  by  I  +  (t — 100  )  0.000064;  for  example, 
10  centiatokea  at  210  de*  are  equivalent  to  S*.9  y  1,0070  or  59.3  aec.  Say- 
Mt  I'niveraal  at  210  ilru-  (Taken  from  ASTM  D446-S3.) 


deg.  Thin  may  l>e  done  by  uhing  Fig.  .3,  or  by  using  the 
F'unning  equation  in  conjunction  with  the  Moody  chart. 

Fig.  2. 

(A)  For  the  hydraulic  resistance  at  120 deg,  use  Fig.  3. 
From  step  3  the  fluid  viscosity  is  37  SSU,  hence  the  hy¬ 
draulic  resistance  is: 

Flow,  fiftm  Heatl 

10  9.2  ft  per  1(K)  ft  or  27.6  ft  (total) 

12  12.K  ft  per  KM)  ft  or  38.4  ft  (total) 

14  16.8  ft  per  KM)  ft  or  .30.4  ft  (total) 

(B.  I  (To  illustrate  the  procedure  for  using  the  F’an- 
ning  etjuation,  the  hydraulic  resistance  for  — 20  deg  will 
lie  calculated  using  the  F'anning  e<|uation  and  Fig.  2.) 

With  1-inch  steel  pipe,  /)=  1.049  inches  =^0,087.3  ft 
(I. I).)  and  7^  =  300  ft  (longest  equivalent  length).  It  is 
necessary  to  compute  Keynolds  numl)er  to  determine  the 


friction  factor,  /.  Reynolds  number  is  Re  =  V[)/u  where 
F  =  velocity,  fps;  7>  =  I.I).,  ft;  and  urrviscosity,  sq  ft 
per  sec.  At  — 2i)  deg,  u  =  10.3  x  10‘‘  (see  Table  1).  Veloc¬ 
ity  y  =  (//A  where  6'= flow  in  cu  ft  jier  sec,  and  A  = 
I.l).  section  area  =  0.(M)f>(M)  8<|  ft  (for  1  inch  steel  pi})e). 

Then,  for  various  flow  rates.  Key  nobis  number  is: 
Flow,  V  elocity  Reynolds 

gpm  fps  Number 

4  1.49  124 

6  2.23  186 

.Notice  from  Fig.  2  that  when  Re  <  2(MM)  that  f  =  (}A/Re 
and  the  flow  is  laminar.  Under  such  conditions  the  Fan¬ 
ning  equation  reduces  to 

Mu  X  L  X  V=!  LVU 

VD  I)  2g  D- 

and  for  1-inch  steel  pipe  where  />  =  3(M)  ft  and  u  =  10.3  x 
KF'  h  -  41.1  V,  ft,  so: 


Flow, 

y  elocily 

Head 

Kpm 

fps 

ft 

4 

1.49 

61.2 

6 

2.23 

91.6 

Since  this  is  a  linear  equation,  two  points  suflice  to 
represent  the  hydraulic  resistance  in  the  coil  for  laminar 
flow. 

(.3)  Determine  the  o|)erating  points  for  the  three  tem- 
|>eratures  120,  0,  and  — 20  deg  from  the  intersections  of 
the  curves  of  steps  3  and  4  (see  Fig.  1).  The  operating 
points  are  tabulated  in  Table  4.  At  120  deg  the  operat¬ 
ing  point  shows  the  flow  to  lie  67).!  or  13.2  gpm  per  zone, 
which  satisfies  the  solution  or  13.1  gin  in  step  1.  The 
pump,  therefore,  is  adequate  At  0  deg,  the  o|>erating  point 
is  9.6  gpm  per  zone  at  59.8  ft  head,  which  is  0.727  of 
the  flow  at  120  deg.  This  means  a  slight  increase  in  start¬ 
up  time.  At  — 20  deg  the  flow  is  down  to  25.3  gpm  or  .3.(M) 
gpm  |;)er  zone,  or  0..'183  of  the  120  deg  flow.  It  would  seem, 
therefore,  that  the  low  limit  control  should  be  set  for 
— 10  deg.  This  gives  a  flow  of  about  one  half  that  at  the 
design  tenqierature. 


Los  Angeles'  First  Windowless  Office  Building 


Foundations  for  Los  Angeles'  first  w  indow  less  office 
building,  designed  for  Western  Mortgage  (birporation 
have  been  poured.  Sides  and  roof  of  the  $1,2.30,(MM)  three- 
story  building  fronting  on  a  full  block  of  Wilshire  Boule¬ 
vard  will  lie  perfectly  free  of  o|)enings  of  any  kind  with 
the  exception  of  the  front  and  rear  entrance  doorways 
and  an  especially  designed  filter  orifice.  It  will  be  located 
between  Lafayette  Park  Place  and  Rampart  Boulevard. 
Design  and  construction  of  the  unprecedented  structure 
are  by  (ilaud  Beelman  and  AssiK'iates,  architects,  and  the 
McNeil  Construction  Company. 

The  McNeil  firm  recently  completed  Disneyland  as 
prime  contractor  and  also  built  the  world’s  largest  single¬ 
project  industrial  fai^ility,  the  $I.3(),(MMI.(MN)  Hartinie  Las 
Vegas  magnesium  plant. 

For  McNeil,  the  windowless  Western  Mortgage  build¬ 
ing  scheduled  for  iK'cupancy  early  in  19.3(),  will  mark  a 
.3()-year  cycle.  In  KMM)  the  firm  erected  the  famous  huild- 


ing  at  620  S.  Main  St.,  the  entire  face  of  which  was,  in 
effect,  one  large  window.  It  was  also  the  West’s  first  mul- 
ti|)le-story  structure  incorporating  reinforced  concrete 
side  walls. 

The  new  home  office  will  accommodate  2.30  employees 
who  will  be  surrounded  by  floor-to-ceiling  photo-murals 
depicting  traditional  Southern  California  scenes.  Interiors 
are  being  designed  by  William  L.  Stephenson,  .A. LA. 

The  windowless  construction  will  considerably  le.ssen 
original  costs,  permit  more  economical  o{)eration  of  air 
c«)nditioning  systems,  reduce  cleaning  and  service  time, 
and  impnive  employee  morale  and  efficiency. 

To  create  a  structure  that  will  l)e  i>eautiful,  though 
windowless,  the  W  ilshire  Blvd.  and  Kanipart  Ave.  sides 
will  l)e  covered  with  white  Vermont  marble  in  four  by 
five-foot  slabs  «)f  .3.30  llts.  each.  In  all.  the  building  will 
contain  approximately  4.3,(MM)  square  feet  c)f  floor  space. 
Adjacent  will  |h>  a  landsca|>ed  parking  area. 
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Copper  Drainage  Pipe  in 
Multi-story  Buildings 


HENRY  E.  VOEGELI 


Dtvviopmant  Engineer,  The  Americen  Brets  Compeny,  Weterbury,  Connecticut 


Savings  in  labor  charges  for  installation,  offset  the  price 
disadvantage  for  nrtaterial  when  using  copper,  and  pro¬ 
mote  the  use  of  copper  tube  for  drainage  in  tall  buildings. 

COPPKR  tube  is  ecunomical  to  use  for  multi-story 
buildings.  It  has  certain  design  advantages  which 
help  to  bring  down  costs.  For  instance,  in  homes,  it  is 
generally  conceded  that  where  the  4  in.  pipe  size  is  re¬ 
quired  in  ferrous  pipe,  it  can  l)e  done  with  .3  in.  copjjer 
tube.  This  is  l)ecause  of  the  smoothness  of  b(»re  and  the 
nature  of  c«)p[)er  which  avoids  stoppages.  There  is  also 
the  difference  in  frictional  resistance  to  flow  in  the  ratio 
of  1  to  1..3,  favoring  copper.  For  example,  in  designing 
roof  drainage,  engineers  will  figure  5  in.  diameter  copper 
pipe  and  the  6  in.  size  for  iron. 

In  drainage,  both  sanitary  and  rain  water,  the  optimum 
.conomy  is  at  the  3  in.  size.  Installations  with  sizes  up 
to  6  in.,  as  for  schools  and  hospitals,  may  cost  from  2  to 
5%  more  for  cop^)er.  A  plumbing  system  for  a  building 
of  that  class  was  recently  done  with  copper  in  an  eastern 
state.  The  contract  price  for  installation,  labor  and  mate¬ 
rial  was  824, (KX)  which  was  only  86.S()  or  2.7%  m»>re 
than  the  price  for  iron.  The  larger  cost  is  mainly  due  to 
a  proportionately  higher  cost  of  fittings. 

The  following  figures  give  comparative  costs  for  pipe 


and  tube  and  als«i  show  the  high  cost  for  fittings  used 
Mith  copfier  tul>e: 

4  in.  cast  iron  soil  pi|)e. . .  .$1.30  ()er  lineal  foot 
4  in.  galvanized  steel  pi|>e. .  1.53  per  lineal  foot 
4  in.  wrought  iron  pi[>e.  . .  .  2.43  |N*r  lineal  foot 
4  in  Type  M  cop|)er  tube. . .  3..53  |)er  lineal  foot 

4  in.  cast  iron  sanitary  tee . 82.40 

4  in.  galv.  cast  gray  iron  sanitary  tee.  .  .  .  6.00 
4  in.  cast  bronze  sanitary  tee . 12.75 

Although  copper  pipe  line  costs  are  higher  for  material, 
the  copiier  work  is  much  lighter  and  easier  to  put  to¬ 
gether.  Ib'cause  of  this  it  is  estimated  that  the  amount 
«if  cop|N>r  tube  installed  in  one  day  would  require  from 
to  3  days  for  an  equivalent  length  of  iron  pipe. 

For  tall  buildings  where  only  screw  pipe  and  threaded 
drainage  fittings  are  used,  Type  M  cop|)er  tube  has  a 
place  for  sanitary  and  rain  water  drainage.  Such  piping 
is  usually  built  into  small  pi|)e  shafts  and  chases  with  the 
result  that  it  is  very  inaccessible.  It  is,  therefore,  more 
or  less  imperative  that  the  piping  be  of  a  <lurable  nonrusi 
material  and  that  the  joints  ami  piping  assembly  remain 
)>ermanently  strong.  The  strength  and  dm  tility  of  copfier 
and  brass  and  the  de|)endability  of  the  sweat  solder  joint 
commend  them  admirably  for  this  use.  The  43-story  Latin 
American  Insurance  (lompuny  building.  Mexico  City,  has 


Copper  pipe  installed  in  the  Latin 
American  Insurance  Company 
buildir^g  consists  of  8  in.  soil 
stack,  6  in.  vent  stock,  3  in.  hot 
water  and  4  in.  cold  water  lines, 
and  a  2'/2  in.  future  drain. 
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a  complete  cupper  drainage  ayatem  an  well  aa  copfier  tube 
for  other  aervicea.  Thia  offera  maximum  aecurity  againat 
leaky  jointa,  cracked  caatinga  and  clogging.  Ruat  and  con- 
atruction  are  eliminated. 

By  now  the  l»eat  pra<-tical  methods  for  piping  with  cop¬ 
per  tube  are  pretty  well  known,  particularly  in  connection 
with  hot  and  cold  water  lines  and  for  heating  with  rela¬ 
tively  small  size  tul>e.  On  the  other  hand,  heavier  work 
such  as  sanitary  drainage  and  rain  water  leaders  presents 
new  problems  that  deserve  some  attention.  Whether  the 
copjier  tul»e  is  of  types  K,  L,  M  or  DWV,  for  underground 
water  service,  interior  water  distribution  or  drainage  re- 
sfiectively,  the  material  is  delivered  generally  in  straight 
lengths  of  20  ft.  Type  DWV  is  lighter  than  Type  M  and  for 
the  .3  in.  size  it  is  about  5()  cents  less  per  lineal  foot  in 
tost  compared  with  Ty|)e  A/.  It  is  a  type  that  has  yet  to  be 
approved  by  many  plumbing  codes. 

Joints  are  made  with  soft  solder  or  with  silver  solder, 
as  <lesire«l,  and  the  techni(|ue  is  the  same  whether  the 
fittings  are  for  water  tula;  or  for  drainage.  The  important 
thing  about  making  sweat  solder  joints  is  that  the  outside 
of  the  tube  end  and  the  inside  of  the  biting  be  thoroughly 
cleaned  down  to  the  bright  metal  with  steel  wool  or  its 
e(|uivalent,  and  that  the  tube  or  the  tube  and  btting  be 
profierly  fluxed  around  the  entire  {)erimeter  l>efore  apply¬ 
ing  the  heat  of  the  torch. 

Elongation  of  Stack 

In  laying  out  and  supporting  a  drainage  system  for  a 
tall  building,  with  sizes  of  lul>e  ranging  up  to  about  B  in., 
certain  engineering  principles  should  lie  observed.  The 
load  on  the  vertical  piping  due  to  its  own  weight  plus  its 
vtdume  of  water  shall  produc.e  compressive  stresses  only — 
never  tension.  The  branch  connections  at  the  floor  shall 
turn  laterally  before  going  to  the  fixture,  thereby  taking 
advantage  of  the  swing  joint  feature  in  piping.  Hangers 
for  the  branch  lines  are  t<i  be  hM.'ated  from  5  to  10  ft. 
away  from  the  stack  to  provide  a  gentL*  lever  arm  for 
absorbing  vertical  movement,  if  any. 

The  point  of  vertical  support  for  the  stack  is  at  the 
bott(»m  where  it  should  rest  on  a  strong  l>earing  or  foun¬ 
dation.  There  should  likewise  l>e  a  collar  at  each  floor  or 
at  pro|>er  intervals  to  prevent  lateral  defle<'tion  under  load. 
These  clamps  may  have  a  sliding  bt,  or  they  may  t)e  of  the 
floor  flange  vent  support  tyiie,  without  solder  but  anchored 
to  the  construction. 

To  estimate  the  elongation  of  a  stack  or  riser  due  to 
expansion  de|>ends  on  certain  practical  variables.  It  mat¬ 
ters  whether  the  pijH*  chase  or  shaft  is  t«)  house  steam 


piping  and  hot  water  risers  and  how  much  insulation 
there  is  to  I)e  on  the  piping. 

In  a  pipe  chase  without  hot  pipes  the  variations  in 
in  temperature  are  very  liltle  throughout  the  year,  prob¬ 
ably  10  deg  F;  a  warm  chase  may  have  variations  up  to 
.50  deg.  In  the  worse  case  the  branch  drainage  piping  at 
the  up|)er  stories  of  a  43-story  building  should  be  laid  out 
and  the  supports  so  located  as  to  suit  a  possible  expansion 
or  rise  of  about  IV^  in.  in  the  height  of  the  stack.  Theo¬ 
retically  the  linear  expansion  for  a  500  ft  free  length  of 
copper  tube  with  a  50  deg  differential  is  2.BB  inches. 
When  this  tul>e  length  is  vertical  as  in  a  soil  or  vent  stack, 
the  result  is  quite  different.  Its  own  weight  has  a  restrain¬ 
ing  effect  on  the  expansion,  according  to  the  following 
problem : 

Weight  of  B  in.  Ty|)e  M  copper  tuln*  =  10..5  lb  j)er  lin.  ft 
Estimated  weight  water,  half  full  =  11.5 

Total  weight  per  lineal  foot  2B.0  lb 

With  a  story  height  of  10.,5  ft,  we  have  2B  X  10.5  or 
294  lb  per  story.  To  this  is  added  B6  lb  for  branch  con- 
net'tions  to  give  a  total  of  3B0  lb  for  each  story.  With  this 
h»ad  per  story,  the  total  load  for  the  43  stories  is 
.3JJ0  X  43  =  16..340  lb. 

B  in  Type  M  tul)e  =  4.249  sq  in  cross  sectional  area 

16,.340/4.249  =  3B46  lb  per  s<i  in  bearing  load 
Stress  .3B46 

- =  E  - =  15,000,(KX) 

Strain  X 

X  =  .(HH)25t) 

Stack  height  =  43  X  10..5  ft  =  4.51. .5  ft 

451. .5  X  12  X  .0002.5t)  =  1.39  inches  of  thef>retical 

ehmgation  check<*d  at  lower  level  by  weight  of  column. 

Horizontal  runs  of  hard  drawn  copjjer  tubing,  whether 
for  water  service  or  for  drainage  should  l)e  supported  at 
close  enough  intervals  t»»  avoid  deflecting  more  than  1/32 
in.  |jer  foot.  This  amount'*  to  a  5  ft  spacing  of  supports  for 

1  ill.  tube,  and  under,  an  B  ft  spacing  up  to  and  including 

2  in.,  and  10  ft  spacing  for  all  other.  The  supports  may 
consist  of  copper  Reznor  hooks,  hanger  strapfiing  or  brass 
rings  and  shanks. 

For  concealed  work  such  as  branch  lines  for  sanitary 
piping  and  for  roof  drains,  principally  in  large  sizes,  steel 
strap  hangers  may  lie  used  with  some  measure  of  pre¬ 
caution,  such  as  giving  the  steel  1  or  2  coats  of  paint  or 
placing  strips  of  asliestos  pa|)er  lietween  the  hangers  and 
the  tube  to  cut  the  possibility  of  electro-chemical  action. 


Radiant  Heating  Installed  in  a  Fire  Station 


Radiant  heating  was  installed  in  the  floor  of  a  new  Are 
station  completed  at  Vernon,  Calif.,  to  provide  comfort 
for  the  men  who  have  to  lie  on  the  floor  to  make  engine 
adjustments.  The  building  was  designed  by  Alliert  C.  Mar¬ 
tin  and  Associates,  architects  and  engineers,  Eos  Angeles, 
Calif. 

Air  circulates  from  a  forced  air  furnace  through  dome 
steel  pan  forma,  over  which  the  concrete  floor  was  poured. 
These  forms  when  installed,  resemble  the  appearance  of 


large  connected  tees.  Tenq^ierature  in  the  station  is  regu¬ 
lated  automatically. 

Another  benefit  obtained  from  this  type  of  heating  is 
the  warming-up  of  the  engines  so  that  no  warming-up 
period  is  required  on  cold  days  when  a  fire  alarm  Is  re¬ 
ceived  at  the  station. 

Fire  Chief  Lester  E.  Husted  lielieves  that  this  heating 
design  will  result  in  improved  health  and  morale  of  his 
men. 
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High  Temperature  Water 


OWEN  S.  UEBERG 

CcMRfiiii  N«w  Y0rk,  N.  Y. 


Part  3.  Piping  and  Distribution  Design 

I  On*  of  tfio  priiKipol  odvantagot  of  high  tomporaluro 
^  wafor  ii  tho  aimplieify  with  which  if  can  ba  disfribufad. 

ria  without  doubt  eanier  to  tranHport  heat  over  dis- 
tancen  by  uaing  high  temperature  water  as  the  heat 
medium  than  by  using  steam.  The  greater  the  distance 
over  which  the  heat  is  carried,  the  greater  are  the  advan¬ 
tages.  As  has  already  been  pointed  out,  the  high  tem¬ 
perature  water  system  obviously  needs  no  trap*  and  the 
pipe  lines  do  not  have  to  be  graded  for  condensate  re¬ 
turn,  but  friction  losses  have  to  l)e  carefully  calculated 
and  the  pipe  sized  according  to  the  predetermined  tem¬ 
perature  design  drop.  Over  long  distances,  especially 
where  levels  vary  and  pipes  pass  under  or  over  roads, 
high  temperature  water  lines  are  lower  in  first  cost  than 
steam  and  condensate  lines  designed  to  carry  equivalent 
loads.  The  cost  for  the  steam  system  is  increased  if  con¬ 
densate  receiving  tanks  are  necessary  and  the  condensate 
has  to  be  pumped  back  to  the  boiler  house. 

Basically,  with  high  temperature  water,  the  heat  given 
up  or  emitted  at  any  point,  whether  it  be  a  heat  consum¬ 
ing  unit  or  a  length  of  pipe,  is  a  function  of  the  quantity 
of  water  passing  that  point  and  the  difference  in  tempera¬ 
ture  of  the  water  at  the  inlet  and  the  temperature  at  the 
outlet.  For  instance,  if  lUO  pounds  of  water  enter  a  heat 
exchanger  at  350  deg  F  and  leave  at  250  deg  F,  100  x  1(K) 
or  10,0(N)  Btu  have  l)een  given  up  in  the  process.  If  the 
heat  emission  is  in  a  length  of  pipe,  the  length  and  di¬ 
ameter  of  the  pipe  and  the  velocity  of  the  water  have  a 
direct  bearing  on  the  heat  emitted. 

Knowing  all  these  requirements,  and  the  governing 
factors,  the  designing  engineer  can  size  the  pipe  and 
select  the  fittings. 

Due  to  the  difference  of  the  U.  S.  gallon  and  the  Im¬ 
perial  gallon,  the  former  weighing  0.833  of  the  Imperial 
gallon,  it  is  safer  to  calculate  in  terms  of  pounds  of  water 
than  in  gallons,  since  in  Canada,  for  instance,  either 
measure  might  be  used.  When  referring  to  temperature 
of  water,  it  is  again  easier  to  state  the  flow  temperature 
and  the  return  temperature  than  to  give  a  mean  tempera¬ 
ture,  which  is  usually  inaccurate  and  misleading. 


The  designing  engineer  must  first  decide  arbitrarily 
the  temperature  drop  across  the  various  components  of 
the  system,  the  unit  heaters,  heat  exchangers,  air  condi¬ 
tioning  reheat  coils,  etc.,  which  will  influence  him  in  the 
design  temperature  drop  of  tbe  overall  piping  system. 

Having  decided  on  the  temperature  drop  across  all  the 
heat  consuming  units,  it  is  then  possible  to  indicate  on 
the  plans  the  pounds  of  water  required  to  be  circulated 
through  each  pipe  circuit.  With  this  information,  the 
supply  and  return  lines  in  each  circuit  can  be  fixed  in 
relation  to  the  maximum  velocities  within  them  and  the 
heat  loss  or  heat  emitted  from  the  pipe  lines  assessed. 
This  figure,  added  to  the  calculated  heat  emission  from 
all  heat  consuming  units,  will  give  a  total  which,  when 
divided  b  ythe  pounds  of  water  to  be  circulated,  will  give 
the  final  temperature  drop  across  the  whole  system. 

To  calculate  the  frictional  head  of  all  pipe  circuits,  the 
curves  given  in  Fig.  19  should  be  used  according  to  the 
velocities  chosen.  It  must  be  remembered  that  at  high 
pressures  and  temperatures,  the  frictional  resistance  in 
the  pipe  lines  is  different  from  that  at  low  pressures  and 
temperatures,  and  allowances  made  accordingly.  Figure 
20  gives  correction  factors  to  be  applied  to  friction  values 
from  Fig.  19  when  water  is  at  temperatures  other  than 
.300  deg. 

To  get  a  quick  idea  of  the  heat  carrying  capacity  of 
pipe  lines  of  different  diameters,  using  a  design  drop  of 
100  deg  and  a  frictional  resistance  of  from  0.1  to  0.2 
inches  w.g.  per  foot  run  of  pipe.  Table  2  will  be  of  in¬ 
terest.  This  table  is  indicative  only  and  not  to  be  sub¬ 
stituted  for  calculations  using  Table  3  or  the  curves  given 
in  Fig.  19,  when  designing  a  system. 

The  velocity  of  the  water  within  the  pipe,  the  quantity 
of  water  flowing,  and  the  frictional  resistance  of  the  pi[>e 
are  the  factors  on  which  the  designing  engineer’s  cal¬ 
culations  must  l)e  based.  Too  high  velocities  and  in¬ 
creased  frictional  resistances  will  result  in  high  pump 
heads  and  heavy  operating  costs  in  pump  horsepower. 
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Fig.  19.  Frictional  resistance  of  300  dag  F  water  in  Schedule  40  steel  pipe. 
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TAILI  2.  MAGNITUDf  Of  HEAT  CAPACITY  OF  PIPES 

(At  too  deg  F  drop  ortd  friction  lost  of  0.1  to  0.2  inches  w.g. 
.  per  ft) 


Dio.  of  pipe, 

inches  j 

Btu  per  hr 
Tronsmitted 

V4 

100,000 

1 

250,000 

I  Vi 

400,000 

l'/2 

700,000 

2 

1,500,000 

2 '/a 

2,500,000 

3 

4,000,000 

3K2 

6,500,000 

4 

8,000,000 

5 

1 2,000,000 

6 

20,000,000 

V'rloeitiet  v«ry  from  I.S  to  4.5  feet  iter  second. 


whereas  if  the  frictional  resistances  and  velocities  are  too 
low,  the  pipe  lines  will  l>e  larger  than  nece«sary  and  the 
material  costs  will  be  correspondingly  higher.  Thus  the 
cost  of  the  system  dejjends  entirely  on  the  engineer’s  abil¬ 
ity  to  design  the  mr>st  efficient  system  from  an  economic 
viewpoint  and  yet  give  satisfactory  performance  on  the 
coldest  days  or,  with  industrial  process  heating,  the  heavi¬ 
est  loads.  Any  comparisrms  with  steam  must  take  into 
account  the  cost  of  steam  traps  and  condensate  pumps 
and  so  on. 

Pipe  sizing  and  the  duty  of  the  pump  must  take  into 
account  the  decrease  in  the  density  of  the  water  as  the 
temperature  is  raised.  For  instance,  with  a  temperature 
drop  of  100  deg,  a  mean  temperature  of  310  deg  (360 
deg  flow  and  2^  deg  return),  and  a  load  of  50,000,000 
Htu  per  hr,  the  hourly  flow  rate  will  be  66,000  U.  S. 
gallons.  But  if  the  gallonage  had  been  calculated  at  60 
deg  the  flow  would  have  been  60,0(K)  gallons  because 
there  are  62.38  Ih  per  cu  ft  at  the  lower  temperature  and 
only  57.(K)  lb  per  cu  ft  at  the  higher  temperature.  To  con¬ 
sider  this  further,  if  the  flow  temperature  at  the  pump 
is  360  deg  the  flow  of  water  will  have  to  be  increased 


Fig.  20.  Correction  factors  for  friction  head  from  Fig.  19  wher» 
water  temperoture  is  other  than  300  deg  F. 

to  67,730  gallons.  On  long  runs,  it  may  l)e  more  econom¬ 
ical  to  size  the  pipe  lines  according  to  the  change  in  tem- 
|>erature  and  the  consequent  revised  quantity  of  water  to 
be  handled  at  the  lower  temperature.  F  or  a  constant  jtroc- 
ess  load  where  the  return  temperature  of  the  water  Ls 
known  within  very  close  limits,  that  is  possible,  but  with 
a  project  where  space  heating  is  the  principal  or  entire 
load  and  where  the  temperature  of  the  return  water  can 
1)6  much  higher  in  the  Spring  and  early  Autumn  days,  it 
would  not  l)e  wise  to  size  the  return  and  flow  pipes  dif¬ 
ferently. 

F'igure  19  gives  the  pipe  sizing  in  convenient  terms  of 
heat  transmitted  in  Btu  per  hour  per  degree  F  (obviously 
equal  to  pounds  of  water  per  hour)  in  relation  to  fric¬ 
tional  resistance,  inches  w.g.  per  foot  run  of  pi|>e.  Curves 
are  based  on  Fanning’s  formula: — 

4  flv* 

hr  = - 

2gdp 

where 

hf  =  head  loss  in  feet  of  water  at  62  deg  per  foot 
of  pipe. 


TABLE  3 — FRICTIONAL  EQUIVALENT  LENGTH  OF  PIPE  FITTINGS 

(Schedule  40  Steel  Pipe,  Turbulent  Flow) 


Nominol  Pipe  Diometer,  inches 


’/a 

V4 

1 

I'/i 

l’/2 

2 

2  Vi 

3 

3’/2 

4 

5 

6 

8 

10 

Fitting 

Equivalent  Length,  Feet  of  Straight  Pipe 

Globe  Volve,  Open . 

20.7 

27.5 

34  9 

46.0 

53.6 

68  9 

82.3 

102.3 

1  18.3 

134.2 

168.2 

202.2 

266.0 

334.0 

Angle  Volve,  Open . 

10.2 

13.4 

17.1 

22.5 

26.3 

33.7 

40.3 

50.1 

57.9 

65.7 

82.4 

99.0 

130.2 

163.5 

Swing  Check  Valve  . 

5.0 

6  6 

8  5 

11.1 

13.0 

16.7 

19.9 

24.7 

28.6 

32.4 

40.7 

48.9 

64.3 

80.7 

1 80*  Closed  Screwed  Return ,  . 

4.3 

5.7 

7.2 

9.5 

1 1.1 

14.2 

17.0 

21.1 

24.4 

27.7 

34.7 

41.7 

54  9 

68,9 

Screwed  Tee  Through  Broivch. 

3.7 

4.9 

6.3 

8.2 

9  6 

12.3 

14  8 

18.3 

21.2 

24.0 

30.1 

36.2 

47.7 

59.8 

Weldirsg  Tee  Through  Branch. 

3.0 

3.9 

5.0 

6.6 

7.7 

9.9 

1  1.8 

14.7 

17.0 

19.3 

24.2 

29.1 

38.2 

48  0 

Submerged  Discharge . 

2.2 

2.9 

3.7 

4.9 

5.8 

7.4 

8.8 

1  1.0 

12.7 

14.4 

18.0 

21.7 

28  5 

35.8 

90*  Screwed  Elbow . 

2.0 

2.7 

3.5 

4.6 

5.3 

6.8 

8.1 

10.1 

1 1.7 

13.3 

16.6 

20.0 

26.3 

33.1 

45*  Lateral,  Through  Bronch  . 

1.6 

2.1 

2.7 

3  6 

4.2 

5.4 

6  4 

8.0 

9.2 

10.5 

13.1 

15.8 

20.8 

26.1 

90*  Lor>g  Sweep . 

1.3 

1.6 

2.1 

2  8 

3.2 

4.2 

5.0 

6.2 

7.1 

8.1 

10.2 

12.2 

16.1 

20.2 

Screwed  Tee,  Through  run.  .  ,1 

Lateral  Tee  Through  run  .  .  .  f 

1.1 

14 

1.8 

2.4 

2.8 

3  4 

4.3 

5.3 

6.2 

7.0 

8  8 

10.5 

13.9 

17.4 

Submerged  Entrance . j 

1 80*  Welding  Return . 1 

or  beisd  R/d  —  1.6 . } 

.90 

1.2 

1.5 

2.0 

2.3 

3.0 

3  6 

4.5 

5.2 

5.9 

7.4 

8  8 

1  1.6 

14.6 

45*  Screwed  Elbow . j 

Welding  Tee  Through  run  .  .  . 

.82 

1.1 

1.4 

1.8 

2.1 

2.7 

3  3 

4.0 

4.7 

5.3 

6.7 

8.0 

10.5 

13.2 

90*  Welding  Elbow  . ) 

R/d  1.6 . ) 

1  .68 

.9 

1.1 

1.5 

1.8 

2.3 

2.7 

3.4 

3.9 

4.4 

5.5 

6.6 

8.7 

11.0 

45*  Welding  Elbow  . ) 

Gate  Valve,  Open . j 

.45 

.6 

.75 

.99 

1.2 

1.5 

1.8 

2.2 

2.6 

2.9 

3.6 

4.4 

5.7 

7.2 
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TABLE  3a— FRICTIONAL  EQUIVALENT  LENGTH  OF  REDUCERS 


Note: 

Based  on  Tube  Turns  data, 
the  frictional  ec,uivalent 
ler>gth  of  reducers  con  be 
calculated  from  the  formula: 

L,  -  K  (d/.288) 

Values  of  K  ond  (d/.288)  ore 
given  in  this  table. 

L.  is  equivalent  length  of 
smaller  diameter  pipe  in  feet. 

Nominal  Diameter  of  Small  Ends,  Inches 

’/2  3/4  1  1'/4  l’/2  2  2V^  3  3Vi  4  5  6  8  10 

Actual  small  diameter  (d)  0.288  (See  use  below) 

2.16  2.86  3.64  4.79  5.59  7.18  8.57  10.65  12.32  13.98  17.52  21.06  27.71  34.79 

Ratio  of  Smoll  Diameter  to  Large  Diameter,  d/D 

.25  .30  .35  .40  .45  .50  .55  .60  .65  .70  .75  .80  . 

Flow  Direction 

K  Vo  ue  for  Use  in  Formula,  L»  ■»  K  (d/.288) 

Contracting  . 

Enlarging  , . 

.25  .24  .23  .21  .19  .17  .14  .12  .10  .08  .05  .04  . 

1.10  1.00  .96  .88  .80  .70  .60  .49  .40  .28  .20  .11  . 

f  =  friction  factor. 

1  =  length,  feet. 

V  =  average  flow  vel(»city,  feet  |)er  second, 

g  =  gravitational  acceleration,  in  feet  })er 
(second!  (second! 
d  =  inside  diameter  of  pipe,  feet. 

().0()5(!  dv 

f  = -  Nu,.  =  - 

Nh..0.22«  V 

p  =  density,  pounds  })er  cubic  feet. 

V  =  kinematic  vistrosity  =  — 

P 

=  0.215  X  10  ®  s(]uare  feet  per  second, 
u  =  absolute  viscosity,  pounds  f)er  foot  second. 

The  frictional  loss  in  fittings  expressed  in  e<|uivaient 
feet  of  pipe  is  given  in  Tables  3  and  3a.  calculated  from 
Tul»e  Turns  data. 

As  the  high  temperature  water  circulates  within  a 
closed  circuit,  corrosion  troubles  such  as  are  found  in 
steam  condensate  lines,  are  eliminated.  This,  as  is  well 
known,  can  be  a  very  costly  factor  in  some  steam  systems. 
Steel  pipe  should  be  used  throughout  and  all  piping  ex¬ 
ternal  to  the  boiler  house  must  be  welded,  with  loops  or 


expansion  joints  (Fig.  21)  to  ensure  free  movement  of 
the  pipelines  due  to  temperature  variatioas.  An  econom¬ 
ical  method  of  providing  for  expansion,  is  to  take  ad¬ 
vantage  of  any  changes  in  direction  which  (K*cur.  An¬ 
chors  and  loops  must  be  carefully  bx^ated  to  ensure 
economy  of  layout  and  satisfactory  movement  of  the 
piping. 

The  actual  linear  expansion  or  change  of  length  of  the 
pi)>e  due  to  tem|)erature  variation  can  be  found  in  Table 
4  or  calculated  from: — 

U  =  l|a  (ta  -  t,)  J 
where 

1„  =  increase  in  length. 

1  =  length  at  tj 

a  =  coefficient  of  linear  expansion. 

[Mean  coefficient  for  steel  from  W)  to  400 
deg  F,  in  inches  |»er  finch!  (deg  F)  is 
0.(H)(K)0f)8.] 

ta  —  tj  =  temperature  change. 

Size  of  the  expansion  loop  required  to  take  a  given 
thermal  expansion  is: — 

L  =  6.16  bVd 


Fig.  21.  Expansion  loop. 


where 

L  =  length  of  pi|)e  in  the  expansion  loop,  feet, 
d  =  outside  diameter  of  pif)e,  inches, 
b  =  the  amount  of  expansion,  inches. 

Figure  22  illustrates  the  various  types  of  expansion 
loops  in  terms  of  L. 


TABLE  4— LINEAR  EXPANSION 

OF  PIPE 

Cast  Iron 

1  Steel  1 

Wrought  Iron 

Temp.,  F 

Elongation  in 

irKhes  per  1 00  ft  of 

pipe  from  60  deg  F 

200 

0.877 

1.098 

1.158 

220 

1.1  16 

1.259 

1.316 

240 

1.262 

1.472 

1.490 

260 

1.413 

1.590 

1.659 

280 

1.467 

1.757 

1.845 

300 

1.715 

1.926 

2.010 

320 

1.777 

2.107 

2.180 

340 

2.025 

2.269 

2.368 

360 

2.182 

2.436 

2.555 

380 

2.341 

2.618 

2.730 

400 

2.490 

2,782 

2.901 
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Whether  to  run  the  piping  overhead  or  underground  i« 
not  a  problem  for  the  designing  engineer,  although  it  is 
Hornetimes  easier  to  take  up  expansion  where  pipe  lines 
rise  and  pass  over  roads  and  buildings,  'llie  satisfactory 
air  venting  of  high  temfx^rature  water  lines  is  a  simple 
matter  and  dr>es  not  call  for  any  automatic  valves.  In  fact, 
automatic  air  venting  has  not  proved  satisfactory  for  high 
tem|>erature  water  and  is  therefor  not  used.  Air  bottles 
and  manually  o|>erated  valves  are  the  simplest  form  of 
venting.  Air  bottles  should  Im*  fitted  at  all  high  points  in 
the  system  and  where  air  might  accumulate,  as  for  in¬ 
stance  at  changes  of  levels,  at  the  entry  into  buildings, 
and  so  on.  These  air  bottles  or  air  collecting  vessels  should 
I>e  located  where  there  is  easy  access  to  the  manually 
ofierated  valve,  as  when  the  system  is  first  started  up, 
the  acxuniulation  of  air  is  considerable  and  must  be 
vented  frequently.  After  a  few  weeks,  when  the  entrained 
air  from  the  initial  filling  is  out  of  the  system,  only  ])e- 
riodical  venting  is  required  according  to  the  amount  of 
air  collected.  The  air  bottle  should  be  sized  one  diameter 
smaller  than  the  line  into  which  it  is  connected,  and 
should  l»e  of  ample  length.  Standard  Schedule  40  stetd 
pi|)e  is  used  for  the  air  bottle,  and  the  venting  valve 
should  l)e  placed  at  floor  level  or  where  access  is  readily 
available.  Figure  23  shows  typical  air  bottles. 

I'he  value  of  insulation,  as  with  steam  lines,  is  not 
always  given  the  careful  consideration  it  merits,  rnder- 
ground  lines  whether  in  steel  conduit,  asphalt  lined  con- 
ftrete  troughs,  or  other  forms  of  pre-fabricated  pi|)e  lines 
are  too  readily  dropped  into  the  ground  without  adequate 
and  efficient  pipe  insulation  and  pipe  covering. 

I'he  insulation  of  high  tenqierature  water  lines  should 
l)e  similarly  specified  as  for  steam  lines.  Thickness  of 
insulation  will  depend  on  the  size  of  the  pifie,  the  tern- 
|)erature  of  the  water  and  the  type  of  insulant.  But  it 
should  be  remembered  that  the  operational  tem|>eratures 
are  high  and  heat  losses  can  be  high  unless  adequate 
steps  are  taken  not  only  to  insulate  the  piping  but  to 
ensure  that  such  insulation  will  not  crack  or  breakdown 
over  the  ensuing  years.  F'irst  cost  is  not  the  last  cost,  and 
cheap  insulation  and  inadequate  protection  for  under¬ 
ground  piping  can  and  often  is  very  much  more  ex|>en- 
sive  after  a  few  years  when  breakdowns  begin  to  occur. 

Valves  should  l)e  of  the  free-flow  tyfie  to  give  the 
tninimum  frictional  resistance.  Bodies  should  be  of  cast 
steel  and  trim  of  stainless  steel  or  such  alloys  as  will 
prevent  corrosion  and  have  a  coeflicient  of  expansion 
equal  to  that  of  the  valve  body.  Non-ferrous  valves  are 
n«»t  recommended  for  high  temperature  water  lines  since 
the  action  of  water  at  these  high  tem|)(>ratures  is  un¬ 
predictable. 


L-U  loop +2  fittings  b‘2A-fB -1-4  fittings 

Fig.  22.  Length,  L,  of  expansion  loop  with  fittings. 


Fig.  23.  Air  bottles  with  vent  pipe  to  lower  level  for  easy  access. 


Automatic  control  of  temperature  is  essential,  par¬ 
ticularly  at  heat  exchangers  or  space  heating  units.  Con¬ 
trol  valves  regulating  the  flow  of  the  high  temperature 
water  can  be  operated  electrically  or  pneumatically.  They 
can  l>e  of  the  modulation  or,  two  or  three  position  regu¬ 
lating  type  with  bypass  loops  at  each  exchanger  or  group 
of  heat  consuming  units.  These  by-pass  lines  are  necessary 
to  ensure  continuous  circulation  of  the  high  temperature 
water  through  the  main  supply  and  return  lines.  Control 
valves  and  by-passes  must  l>e  placed  as  near  to  the  heat 
exchangers  as  possible.  Figure  25  illustrates  two  typical 
heat  exchanger  control  arrangements. 

Since,  with  high  temperature  water,  the  simple  auto¬ 
matic  regulation  of  the  control  valve  to  the  heat  exchanger 
or  heat  consuming  unit  will  control  the  heat  passing 
into  the  heating  coils,  it  is  easy  to  maintain  a  constant 
even  temperature.  With  steam  heating  it  is  almost  im¬ 
possible  to  control  the  surface  temperature  of  the  heating 
coils  to  give  a  uniform  temperature. 

An  example  of  pipe  sizing  procedure  for  high  temper¬ 
ature  water  distribution  systems  may  serve  to  show  its 
simplicity.  A  basic  system  shown  schematically  in  Fig. 
24  calls  fur  heat  to  be  distributed  to  three  buildings  at 
a  rate  of  12,  7.5,  and  8.5  million  Btu  per  hr  respectively. 
Water  is  supplied  from  the  boiler  house  at  395  deg  and 
the  design  overall  drop,  including  line  losses  is  150  deg, 
resulting  in  a  return  temperature  at  the  boiler  inlet  of 
245  deg. 

The  main  supply  line  at  the  boiler  must  carry  the  total 
heat  demand,  28  million  Btu  per  hr.  Hence,  at  1.50  deg 
design  drop,  the  amount  of  water  going  through  the  main 
from  the  boiler  house  to  Bldg.  1  takeoff  would  l)e 
28,000,000/150  =  186,W)f)  lb  per  hr. 

At  a  reasonable  velocity  and  friction  head,  a  6-inch 
pipe  would  be  selected  from  Fig.  19,  showing  a  resultant 
velocity  of  4.2  fps  and  friction  head  for  the  200  ft  run 
of  1.1  ft  w.g. 

Results  of  similar  calculations  for  the  rest  of  the  system 


are  as  follows: 

Total  Load 
Btu/ hr 

Pounds 

Velocity  Diam. 
in  of 

Main 

( incl. 

of 

pipe. 

pipe. 

Circuit 

line  losses) 

water /hr 

fps 

inches 

B.H  to  A 

28,000,000 

18f),f)6() 

4.2 

6 

A  to  B 

16,000,0(K) 

106,6f>f) 

3.8 

5 

B  to  C 

Branches. 

8,500,0(K) 

56,666 

3.1 

4 

A  to  Bldg  No.  1 

12,000,000 

80,(KK) 

2.7 

5 

B  to  Bldg  No.  2 

7,500,000 

50,000 

2.5 

4 
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Part  4. 

Local  Services 


High  temperature  water  is  basically  a  medium  for  the 
transport  of  heat  from  one  point  to  another,  from  the 
central  power  plant  to  the  individual  buildings  requiring 
heat.  At  these  local  heat  stations,  the  heat  is  used  either 
fa)  indirectly  to  generate  steam  for  process  work,  or 
low  temperature  water  for  space  heating  or  domestic  hot 
water,  or  (b)  directly,  to  supply  heat  to  space  heating 
units,  such  as  convectors,  high  temperature  water  radiant 
heating  panels  or  coils,  or,  to  unit  heaters.  This  is  some¬ 
what  analogous  to  a  high  tension  electric  distribution 
system  where  the  high  tension  lines  connect  into  trans¬ 
formers  for  local  services. 

Heat  exchangers  or  converters  used  to  reduce  the 
temperature  and  pressure  or  to  generate  steam  for  process 
requirements  are  standard  manufacture,  hut  special  care 
must  be  taken  to  design  the  controlling  valves  for  the 
temperatures  and  pressures  of  the  high  tem|)erature 
water  system.  Each  unit  must  be  designed  for  the  work 
it  will  do  and  the  conditions  under  which  it  will  operate. 
The  following  are  typical  examples  of  IcK’al  services  for 
which  the  designing  engineer  will  have  to  provide  heat 
in  one  form  or  another.  Some  services  will  require  heat 
exchangers,  others,  will  operate  directly  from  the  high 
temperature  water  lines,  as  shown  in  Figs.  2.S  and  26. 

Space  heating 

( a  I  Convectors,  finned  tul)es. 

0>)  Radiators,  cast  iron  and  stetd. 

<c)  Radiant  heating  panels  above  floor. 


(d)  Unit  heaters. 

(e)  Air  conditioning  re-heat  coils. 

Process  healing  (steam) 

(a)  Steam  for  cooking  equipment. 

(b)  Sterilizers. 

(c)  (Calender  rolls. 

(d)  Misr;ellaneous  equipment,  such  as  steam  for  existing 
radiators  or  finned  coils. 

Process  healing  (hot  water) 

(a)  Plastic  industry,  plattens  and  rollers. 

(b)  Ovens  with  heating  coils. 

lc)  Tanks  with  indirect  heating  coils. 

(d)  Vulcanizing  equipment. 

(e)  Kettles,  jacketted  or  with  coils. 

Miscellaneous  Equipment 

(a)  Domestic  hot  water  heaters. 

(b)  Existing  cast  iron  radiators, 
fc)  Hot  tables. 

ld)  Radiant  heating  coils  in  the  structure  of  a  building, 
(e)  Snow  melting  coils. 

It  is  advisable  to  put  as  many  heat  exchangers  as 
possible  into  a  single  ha-al  service  or  utility  room.  This  will, 
of  course,  simplify  ins|)ection,  attendance,  and  mainte¬ 
nance.  For  instance,  m«)st  buildings  call  for,  1 1)  domestic 
hot  water  and  (2)  low  pressure  heating  by  radiators  or 
|)erhaps  radiant  heating  coils.  .Since  both  of  these  internal 
services  call  for  some  sort  of  heat  exchanger,  it  would 
be  better  to  place  the  units  together  in  the  same  utility 


Bldg.  No.l 
Heat  loss 
12,000,000 


Bldg.  No.3 

Heat  loss 

8,500,000 

btu^ 


Botler 

house 


Bldg.  No.2 
Heat  loss 
7,500,000 
btu/lir 


Fig.  24.  Example  of  pipe  sizing,  see  p>oge  opposite. 
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Mmwng  control  machannm 


Steam  or  not  Maior 
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Datum  ttacondaryi 


as». - 

^  /  Control  machamtm 
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IModul 

I  **"*1 

Hign  lamp  (Control 
natar  “ 


Steam  or  not  watar 
supply  (tacondary) 


wa&r  iuppiy 


Datum  itacondaryt 


Equipment,  fully  modulating  control  yaive  Mtb  cast 
sta«  3  way  valve,  stamlass  staal  trim, 
actuaiad  by  water  or  steam  sensing  element, 
(or  combination  outdoor  bulb)  through 
control  mechanism 


Fig.  25.  Typical  heat  exchanger  control  arrangements. 


room  to  simplify  the  pipiug  system  and  connections  to 
the  pumps  or  circulators.  Electric  wiring  for  pumps  and 
electrically  ojierated  controls  will  also  he  simplified. 

Space  Heating 

Space  heating  presents  several  interesting  problems. 
Assume,  for  instanrte,  that  it  is  economically  worthwhile 
to  convert  an  existing  factory  heating  system  to  high 
temperature  water,  while  the  existing  low  pressure  hot 
water  heating  system  in  the  office  block  cannot  be  re¬ 
placed  economically.  A  high  temperature  water  to  low 
temiierature  water  heat  exchanger  can  be  provided  at  low 
cost  to  serve  the  existing  low  pressure  hot  water  system. 
Convectors,  finned  tubes  or  baseboard  heating  units 
usually  operate  at  2()0  deg.  Radiators  range  from  180  to 
2(M)  deg,  whereas  radiant  heating  coils  are  designed  for 
140  to  )(>0  deg,  according  to  their  position  in  the  build¬ 
ing  structure. 

All  of  these,  therefore,  are  heated  indirectly  by  heat 
exchangers.  'I'he  high  temperature  water  is  connected 
into  the  heat  exchanger  coils  on  the  primary  circuit, 
while  the  convector  or  radiator  system  takes  its  low 
tenifierature  water  from  the  shell  of  the  heat  exchanger, 
forming  a  secondary  circuit.  A  typical  arrangement  is 
illustrated  in  Fig.  26,  which  also  shows  one  method  of 
controlling  the  heat  to  the  secondary  circuit. 

If  the  building  taking  heat  from  the  high  temperature 
water  system  is  to  be  heated  by  convectors  or  finned 
tubes  recessed  behind  panels  or  exposed  on  the  wall,  or 
by  unit  heaters,  it  is  not  always  necessary  to  use  heal 
exchangers.  These  units  should  be  connected  direi'tly  into 
and  become  an  integral  part  of  the  high  temperature 
water  system.  The  units  will  then  be  operated  very 
similarly  to  steam  type  convectors  and  unit  heaters,  with 
supply  water  from  300  to  3()0  deg,  or  even  higher  tem¬ 
peratures. 


The  great  advantage  with  the  convector  or  unit  heater 
operating  directly  from  the  high  temperature  water  is 
that  no  steam  traps  or  condensate  receivers  are  required, 
and  the  supply  and  return  lines  can  be  run  without  re¬ 
gard  to  grading,  which  is  essential  to  steam  and  con¬ 
densate  piping.  Unit  heaters  and  convectors  so  in¬ 
stalled  can  l)e  thermostatically  controlled  in  groups  or 
singly  a.s  any  other  heating  equipment. 

Process  Heating 

It  should  l>e  clear  to  the  plant  engineer,  the  executive, 
and  the  designing  engineer  that,  although  high  tempera¬ 
ture  water  has  many  advantages  over  steam,  it  is  not 
a  substitute  for  steam  in  all  cases.  There  are  some  proc¬ 
esses  for  which  steam  is  essential  because  of  the  type  of 
equipment  used,  or  by  the  nature  of  the  operation.  In 
such  cases,  the  use  of  high  temperature  water  a.s  the 
prime  heat  source  is  an  important  one.  Instead  of  piping 
steam  over  long  distances  with  attendant  trap  and  grad¬ 
ing  problems,  high  tem[>erature  water  with  its  simple 
circulating  system,  is  brought  to  the  equipment  requiring 
steam  and  there,  either  below  or  adjacent  to  the  unit, 
dry  steam  can  be  made  available  at  a  constant  pressure 
with  adequate  reserve  supply. 

It  Ls  not  unusual  for  several  pieces  of  e(|uipment,  all 
requiring  steam,  to  he  operated  from  the  same  high 
temperature  water  supply  line,  each  steam  consuming 
unit  working  at  a  different  pressure.  If  steam  were  used 
instead  of  hot  water  a.s  the  distributing  medium  from  the 
central  boiler  house,  pressure  reducing  valves  would  have 
to  he  fitted  to  every  unit,  and,  apart  from  the  somewhat 
complicated  condensate  return  line  with  receivers  and 


HTW  district  circulating  pump  with  inlet  and  outlet  pressure 
gage  and  thermonr>eter  at  Lockbourne  AFB  near  Columbus, 
Ohio.  Photo  by  Internotional  Boiler  Works  Co. 
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pumps,  there  would  not  be  the  same  adequate  reserve  of 
steam  (as  with  hot  water),  without  a  much  larger  boiler 
plant.  Further,  uniform  control  of  pressure  would,  to  a 
great  extent,  be  dependent  entirely  on  manual  observation 
and  control,  to  ensure  that  large  steam  consuming  units 
are  not  thrown  suddenly  on  the  line,  as  can  so  often 
happen  in  a  factory.  Where  each  steam  consuming  unit 
has  its  own  heat  exchanger,  not  only  will  the  overall 
efficiency  of  the  plant  be  higher,  but  waste  can  be  almost 
eliminated  and  the  cost  of  steam  per  unit  considerably 
reduced. 

Another  great  advantage  to  the  industrial  executive 
is  in  increased  production  and  the  ensured  continuity 
of  satisfactory  products.  This  again  is  due  to  the  main¬ 
tenance  of  uniform  pressures  and  temperatures. 

In  hospitals,  dressing  sterilizers,  instrument  sterilizers, 
kitchen  and  cafeteria  requirements,  and  laundry  calen¬ 
ders  are  typical  of  such  diversified  uses  for  steam  units 
at  different  pressunis,  all  connected  into  the  same  supply 
and  return  high  temperature  water  lines  which  serve  the 
space  heating  units. 

Following  is  a  typical  example  of  an  Air  Force  Base 
where  steam  is  required  for  cooking  services  in  a  build¬ 
ing  also  requiring  space  heating;  both  services  taking 
heat  from  the  same  high  temperature  water  lines.  The 
demand  for  cooking  amounts  to  1,0(X)  lb  of  steam  an 
hour  during  the  peak  dining  periods  but  since  no  steam 
is  wanted  except  for  cooking,  the  installation  of  a  steam 
raising  boiler  would  be  both  costly  and  unnecessary. 

The  high  temperature  hot  water  system  at  the  base  is 
designed  to  operate  at  a  flow  temperature  at  the  pump 
discharge  of  .‘iSO  deg,  equal  to  ISO  psig,  and  the  heat 


Terminus  for  outgoing  and  return  high  temperature  water  in 
Americon  Hydrotherm  system  erected  by  Charles  Simkin  &  Sons, 
Inc.,  ot  McGuire  AFB  in  New  Jersey. 


exchanger  has  been  designed  to  work  at  a  design  drop  of 
60  deg,  which  would  give  an  inlet  tem|)eralure  of  360 
deg,  from  the  high  temperature  water  supply  and  an 
outlet  temjierature  of  300  deg. 

At  the  outlet  temperature  is  the  factor  governing  the 
pressure  at  which  steam  is  generated  within  the  shell 


Fig.  26.  Commerciol  ond  industrial  applications  of  high  temperature  water. 
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Internationol-LoMont  HTW  g^cotors  fired  with  Riley  spreoder 
stokers  in  operation  since  1953  at  Lockbourne  AFB, 


of  the  heat  exchanger,  the  exjtected  working  steam  pres¬ 
sure  will  f)e  regulated  by  the  pressure  e<]uivalent  to  this 
temperature.  However,  as  the  cooking  e«]uipment  operates 
at  only  10  to  12  pounds  pressure,  the  normal  operating 
pressure,  to  ensure  a  good  rate  of  heat  transfer  from  the 
heating  element,  the  heat  exchanger  selected  was  of  the 
horizontal  type  having  a  14-inch  diameter  shell  8  ft  6 
inches  long  and  a  tube  bundle  with  4  passes  and  5  tubes 
[ter  pass;  '^-inch  diameter  tubes  were  used,  having  a 
total  heating  surface  area  of  31  sq  ft.  The  heat  exchanger 
was  designed  for  a  flow  of  7V^  gpm  of  high  temperature 
water  at  a  velocity  of  1.4  feet  per  second.  The  maximum 
designed  pressure  for  the  steam  generated  in  the  shell, 
is  15  psig,  which  is  more  than  sufficient  for  the  cooking 
equipment  installed.  This  heat  exchanger  gives  an  evapor¬ 
ation  of  4(N)  lb  of  steam  an  hour. 

When  designing  the  utility  room,  ample  space  must  be 
left  for  the  condensate  receiver  and  the  electrically  driven 
feed  pump  to  provide  feed-water  supply.  The  entire  equip¬ 
ment,  i.e.  heat  exchanger  and  condensate  receiving  unit 
should  be  automatically  controlled;  (a)  the  steam  pres¬ 
sure  by  means  of  a  pressurestat  ur)erating  from  the  high 
temperature  water  supply  through  a  three-way  by-pass 
valve  or  a  3-position  two  way  valve  automatically  con- 
trolleil,  and  (b)  the  water  level  by  a  float  operated 
switch  mounted  on  the  heat  exchanger  shell  with  high 
and  low  level  contacts  for  starting  and  stopping  the  feed 
water  pump. 

Thus,  by  the  simple  action  of  opening  one  manually 
o|>erated  high  temperature  valve,  the  plant  comes  into 
o[)eration  and  continues  to  function  as  long  as  the  valve 
is  open.  This  type  of  equipment  is  easy  to  service  and 
will  o|)erate  without  complicated  controls. 

Procau  Haating 

There  are  many  industrial  processes  now  relying  on 
steam  which  could  advantageously  be  converted  to  high 
tem|)erature  water.  The  main  source  of  heat  in  the  steam 
system  is  the  latent  heat  which  is  given  up  when  steam 


condenses.  But  the  formation  of  water  on  the  steam  side 
of  the  heating  platten  or  surface,  is  in  itself  an  obstruc¬ 
tion  to  efficient  heat  transfer.  With  high  temperature 
water,  the  only  heat  given  up  is  sensible  heat  and,  since 
this  heat  can  be  maintained  at  a  uniform  temperature, 
the  heat  transfer  rate  is  constant. 

W'hen  steam  heated  apparatus  is  out  of  commission, 
residual  steam  condenses  on  the  steam-way  surfaces  and 
air  occupies  the  steam  spaces.  While  this  is  of  no  s[>ecial 
significance  at  the  time  of  the  shutdown,  difficulties  arise 
immediately  steam  is  introduced.  The  entrapped  air  must 
be  exjielled  by  the  incoming  steam  liefore  the  latter  can 
satisfactorily  do  its  work.  It  is  extremely  difficult  to  get 
rid  of  the  air,  and  a  steam-air  mixture  often  remains  in 
the  steamways  above  the  level  of  the  traps,  (through 
which  generally,  the  air  is  thought  to  have  been  elimi¬ 
nated).  The  two  conditions,  air  film  and  steam-air  mix¬ 
ture,  cause  severe  drops  in  the  designed  operating  con¬ 
ditions. 

A  mixture  of  steam  and  air  in  even  small  ratios,  as 
from  3%  to  5%  of  air  will  reduce  the  heat  transmission 
coefficient  by  33%  to  50%.  Where  the  heating  channels 
or  the  plattens  of  the  equipment  are  filled  with  high  tem- 
[lerature  water,  these  troubles  cannot  arise  because  the 
velocity  of  the  high  temperature  water  through  the  chan¬ 
nels  virtually  scrubs  away  the  obstinate  air  him.  Surpris¬ 
ing  improvements  have  lieen  experienced  in  the  heat 
transfer  efficiency  of  equipment  which  has  been  con¬ 
verted. 

It  is  appreciated  that  there  may  be  certain  items  of 
equipment  which  cannot  be  altered  succtessfully  from 
steam  to  hot  water.  For  instance,  where  live  steam  is 
used  directly  in  connection  with  a  localized  forming 
operation,  or  when  a  heated  cylinder,  designed  for  steam, 
is  of  such  light  weight  that  it  cannot  support  the  weight 
if  filled  with  water.  In  such  circumstances  while  it  is 
obviously  necessary  to  furnish  a  steam  supply,  it  is  pos¬ 
sible  that  the  steam  consuming  requirements  of  a  factory 
can  be  grouped  in  one  section  where  a  heat  exchanger 
can  be  installed  locally  to  generate  steam  from  the  high 
temperature  water  lines.  The  heat  exchanger  should  be 
located  in  such  a  manner  that  the  water  from  the  con¬ 
densing  equipment  can  be  returned  freely. 

One  particular  industry  which  has  benefitted  consider¬ 
ably  by  the  adoption  of  much  of  its  equipment  to  hot 
water  is  the  fabric  processing  and  dyeing  industry, 
another  is  plasties. 

In  the  manufacture  of  plastics,  large  quantities  of  heat 
are  required  for  many  different  processes.  Equipment 
used  in  the  past  for  other  manufacturing  purposes  has 
been  adapted  for  the  manufacture  of  plastics  in  many 
forms.  This  equipment  using  steam,  while  acceptable  to 
the  trade  because  many  engineers  have  had  no  experience 
with  anything  else,  is  now  being  converted  to  liquid 
heating  by  those  engineers  who  have  become  convinced 
that  liquid  heating  by  high  temperature  water  will  enable 
them  to  meet  the  ever  increasing  and  exacting  require¬ 
ments  of  the  plastics  industry'. 

The  speed  at  which  calenders  operate,  or  will  be  re¬ 
quired  to  o[)erate,  and  higher  temperatures  and  uniform¬ 
ity  of  temperature  control,  make  it  necessary  to  change 
the  impression  which  so  many  plant  engineers  have,  that 
steam  is  the  only  heat  medium.  Plastics,  like  so  many 
other  industries,  pay  dividends  when  production  go€!s  up 
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and  unit  costi^  go  down.  By  speeding  up  calender  rolls, 
by  delivering  a  more  satisfactory  product  due  to  uniform 
control  of  temperature  throughout  the  manufacturing 
prwess,  |)roduction  can  Ire  increased  and  wastage  re¬ 
duced  to  a  minimum. 

While  some  processes  demand  such  high  temperatures 
as  .SOO  to  800  deg,  the  majority  of  heat  consuming  ap¬ 
paratus  functions  at  .3.50  to  4(K)  deg.  High  temperature 
water  is  the  cheapest  fluid  to  use  in  this  range.  Further, 
where  cooling  is  necessary,  such  as  in  platten  presses, 
what  could  be  simpler  than  using  water  for  heating  and, 
by  valve  control,  water  for  cooling.  When  steam  enters 
the  channels  of  a  platten  through  which  cooling  water 
has  just  passed,  condensation  must  immediately  occur 
to  form  a  water  film  in  the  channels  with  deleterious 
results. 

Temj)erature  control  is  one  of  the  greatest  problems  in 
Industry  today.  The  heat  medium  is  the  crux  of  the 
problem  and  not  the  in.struments  used  to  control  it.  If 
the  correct  type  of  heating  is  selected,  there  is  no  diffi¬ 
culty  in  maintaining  a  constant  control  of  the  tempera¬ 
ture  required.  It  is  the  surface  temperature  control  of  the 
platten  or  roller,  mold  or  coil,  which  is  the  key  to  better 
and  faster  production.  This  is  true  also  in  vulcanizing, 
in  plating  tanks,  oven.s,  etc.,  wherever  con.stant  control 
is  a  factor. 

Miscellaneous  Equipment 

Another  and  very  necessary  requirement  in  our  daily 
lives  is  what  is  termed  domestic  hot  water.  Hot  water, 
from  125  to  180  deg  is  constantly  needed  in  almost  every 
building,  for  personal  washing  or  for  use  in  industrial 
processes.  A  heat  exchanger  to  provide  this  hot  water  re¬ 
quires  very  little  space,  eliminates  a  separate  boiler  with 
its  maintenance  problems  and  of  course  takes  its  heat 
from  the  main  high  tenqierature  water  system. 

Any  article  on  high  tenqjerature  water  heating  is  in¬ 
complete  without  particular  reference  l>eing  made  to  the 
problems  involved  to  ensure  that  the  system  can  he 
planned  to  level-out  load  factors  and  to  simplify  tem¬ 
porary  high  load  conditions.  With  a  steam  plant  the 
problem  is  dealt  with,  either  by  drawing  on  the  steam 
storage  of  the  boiler  (with  a  consequent  lowering  of 
pressure),  or  by  the  manipulation  of  the  firing  condi¬ 
tions,  calling  for  considerable  skill  on  the  part  of  the 


boiler  attendant.  Both  of  these  solutions  are  always  at 
the  expense  of  boiler  thermal  efficiency.  High  peak  loads 
can,  of  course,  l)e  handled  without  such  difficulties  if  a 
pressure  equalizing  system  is  intnaluced,  hut  this,  due 
to  its  high  cost,  is  a  questionable  economy. 

In  a  high  temperature  water  system,  intermittent  peak 
demands  may  he  largely  neglected  due  to  the  fact  that 
water  carries  such  a  high  quantity  of  heat  that  the  thermal 
capacity  of  the  water  in  the  boiler  and  the  system  gen¬ 
erally  will  easily  take  care  of  any  any  sudden  additional 
calls  for  heat. 

While  it  is  true  that  existing  steam  sy.stems  are  not 
easily  converted  to  high  tem}H*rature  water,  new  zonal 
projects  involving  residential,  industrial  and  shopping 
areas  can  he  provided  with  cheaper  heating  and  which 
inherently  absorb  such  fluctations  as  has  been  referred 
to  above.  This  is  another  instance  where  the  accumulat«)r 
can  he  used  with  considerable  advantage. 

Accumulators 

The  accumulator  may  he  sited  at  any  convenient  place 
in  the  center  of  or  adjacent  to  the  district  it  is  required 
to  serve.  Connections  into  the  boiler  and  distributing 
system  are  simple  and  no  pr<»hlem.  For  extended  heat 
di.strihution,  it  is  often  an  advantage  to  arrange  accumu¬ 
lators  with  circulating  pumps  for  heat  distribution  at 
substations,  so  reducing  not  only  the  length  hut  the  aizes 
of  the  main  distribution  pipe  lines  to  give  a  greater 
measure  of  flexibility  in  the  location  of  the  boiler  house. 

The  high  temperature  water  flowing  into  the  accumu¬ 
lator  is  normally  controlled  by  a  thermostatic  mixing 
valve  and  the  charging  or  discharging  of  the  accumu¬ 
lator  is  regulated  automatically.  In  very  large  accumu¬ 
lators,  it  is  desirable  to  install  distant  reading  thermo¬ 
meters  with  the  bulbs  inserted  at  varying  levels  which 
enables  the  plant  operator  to  read  the  heat  storage  re¬ 
serve  of  the  system  at  any  time. 

Heat  storage  afxumulators  greatly  assist  those  who  are 
concerned  with  the  cost  of  heat  re<juired  for  their  in¬ 
dustry,  comfort  or  convenience.  Accumulators  ensure: — 

(1)  Savings  in  boiler  plant  capacity. 

12)  Boiler  load  factors  to  be  greatly  improved. 

(3)  Increase  in  boiler  efficiency. 

(4)  Rapid  heating  in  the  early  morning  from  the  heat 
which  has  accumulated  overnight. 

(5)  The  elimination  of  boilers  inside  buildings. 

Finally,  many  engineers  will  be  familiar  with  the 
situation  where  the  purchase  of  a  new  piece  of  steam 
consuming  equipment  with  a  high  heat  transfer  rate  is 
under  consideration,  but  is  only  to  In;  used  for  certain 
{periods  during  the  day.  Under  normal  circumstances, 
to  use  steam  direct  from  the  central  boiler  plant  would 
necessitate  an  increase  in  the  boiler  output,  not  always 
an  easy  problem,  but  with  high  ternfierature  water  the 
solution  is  relatively  simple  and  inexpensive,  that  is 
by  the  installation  of  a  thermal  storage  accumulator. 

Such  an  accumulator  would  be  charged  with  high 
tem[>erature  water  during  periods  of  low  demand.  Thus 
the  boilers  will  ofierate  at  a  higher  output  during  periods 
of  otherwise  low  demand,  and  consequent  maintenance 
of  boilers  at  a  steady  firing  rate  considerably  increases 
the  overall  efficiency  of  the  central  heat-generating  plant. 
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Temperature  Forecast  for  November 


Prepared  for  Air  Conditioning,  Heoting  ond  Ventilating 
by  Long  Range  Weather  Consultants 


NEAR  NORMAL 
ABOVE  NORMAL 
BELOW  NORMAL 
MUCH  BELOW  NORMAL 


KEY  BY  REGIONS 


A 

+  2®  to 

-  2® 

4  1’ 

-f  3®  to 

■f  5® 

4  2® 

—  .3®  to 

-  5® 

-  2® 

-  6®  or 

more 

-  5® 

B  C 


to 

-  1® 

4-  1® 

to 

-  1“ 

to 

4  4® 

1  2® 

to 

4-  3® 

to 

-  4® 

-  2® 

to 

-  3® 

or 

more 

-  4® 

or 

more 

NOVKMHKK  over  the  greater  part  of  the  country  will 
be  a  month  of  only  moderate  departures  of  the 
tem|)erature  from  normal.  Coolest  weather  will  wcur  gen¬ 
erally  in  all  set'tions  west  of  the  continental  divide,  with 
most  of  the  area  l)etween  2*  and  4“  Inflow  the  normal. 
Much  lielow  normal  temf)eratures  (.S“  or  0°  below  nor¬ 
mal)  may  occur  in  limited  secti«>ns  of  northern  I’tah  and 
southwestern  (]ol«)rado. 

Hast  of  the  Divide  Itelow  normal  temperature  (2°  to 
4“ )  is  expected  only  in  eastern  New  Mexico  and  western 


Texas,  and  in  New  Kngland  with  the  exclusion  of  most 
of  Maine. 

In  most  of  the  rest  of  the  country  tem}>erature  in  No- 
veinl»er  will  average  rather  close  to  the  normal,  but  it  U 
ex[H*cted  t«>  l»e  2“  or  3°  above  normal  in  the  central  tier 
of  states  from  Minnesota  to  northern  Louisiana,  and 
thence  eastward  into  the  Tennessee  and  Ohio  Valleys.  In 
this  area  the  temperature  surplus  is  expected  to  accumu¬ 
late  during  the  earlier  part  of  the  month,  with  tendency 
to  colder  weather  during  the  latter  part. 
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Hot  Gas  Defrosting  Systems 

For  best  operating  conditions,  frost  must  be  periodically 
removed  from  air  cooling  coils  operating  at  surface  tern* 
peratures  to  start  frost.  Engineers  of  York  Corp.,  York, 

Pa.,  illustrate  by  piping  layouts  and  describe  systems  using 
hot  gas  defrosting  and  present  basic  engineering  data. 


Many  variations  of  hot  gas  defrosting  have  been 
successfully  used  in  refrigeration  systems,  with 
both  manual  and  automatic  control. 

The  amount  of  heat  which  must  be  supplied  to  defrost 
a  given  evaporator  is  the  sum  of  the  following: 

1.  Heat  required  to  bring  evaporator  coils  up  to  32  deg 
F  =  Weight  of  coils  X  specific  heat  of  coil  material  X 
(32  deg  —  normal  evaporative  temperature). 


Fig.  1.  Hot  gas  defrosting  system  with  special  defrosting  low 
side,  one  evaporator,  one  or  more  compressors  and  thermal 
valve  feed. 


2.  Heat  required  to  bring  frost  up  to  32  deg  =  Wt  of 
frost  X  sp  ht  of  frost  (0.48)  X  (32  deg  —  evap.  temp.) 

3.  Heat  required  to  melt  frost  at  32  deg  =  Wt  of  frost  X 
144  Btu  per  lb. 

Gat  in  System 

The  pounds  of  refrigerant  gas  required  is  the  sum  of 
the  above  heats,  divided  by  the  enthalpy  (total  heat)  of 
the  gas  minus  the  enthalpy  of  the  condensed  liquid  at 


32  deg.  These  differences  in  enthalpy  are  approximately 

580  Btu  per  lb  for  ammonia  and  about  70  Btu  per  lb  for 

Freon-12. 

The  accompanying  schematic  diagrams  show  some  sug¬ 
gested  systems  for  hot  gas  defrosting.  These  systems  have 

the  following  features: 

1.  Evaporator  completely  drained  of  liquid  refrigerant 
during  defrosting  so  that  it  tends  to  decrease  defrost¬ 
ing  time. 

2.  Quick  transfer  of  liquid  out  of  and  back  into  low 
side. 

3.  Visual  liquid  level  indicator  on  flooded  systems. 

4.  Simplicity  and  low  cost. 

5.  Condenser  used  as  heat  source  fur  single  evaporator 
installations. 

6.  Constant  suction  pressure  during  defrosting  on  mul¬ 
tiple  evaporator  installations. 

7.  Liquid  drained  from  evaporator  held  at  low  tempera¬ 
ture  and  returned  to  evaporator,  after  defrosting  is 
completed,  at  essentially  the  same  teiiqH'rature. 

8.  Condenser  protected  against  freeze-up  during  defrost¬ 
ing. 
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9.  ComprcMor  protected  againKt  liquid  slugging  during 

defrosting. 

Saparafa  Low  Sida 

This  system  illustrated  in  Fig.  1  may  be  used  with 
applications  having  one  thermal  valve-fed  evaporator 
and  one  or  more  compressors.  It  employs  a  separate  low 
side  consisting  of  a  coil  submerged  in  a  water  bath  as  a 
heat  source  for  defrosting. 

In  normal  operation,  valves  H  and  D  are  open,  valves 
A,  C  and  E  are  cbaied.  To  defrost  the  evaporator,  the 
valve  settings  are  reversed.  The  compressor  now  takes 
suction  from  the  receiver,  which  together  with  the  de¬ 
frosting  low  side,  now  acts  as  a  flooded  evaporator,  draw¬ 
ing  heat  from  the  water,  freezing  a  coat  of  ice  around 
the  coil.  The  compressor  discharges  through  valve  A  to 
the  evaporator  suction  line,  the  hot  gas  passing  through 
the  evaporator,  where  it  condenses  and  gives  up  its  latent 
heat  to  melt  the  frost  on  the  coils.  The  condensed  liquid 
passes  through  the  lower  check  valve  and  seal  cap  throt¬ 
tle  valve  and  returns  to  the  defrosting  low  side  to  be 
reevaporated.  The  throttle  valve  prevents  the  passage  of 
any  appreciable  quantity  of  refrigerant  that  has  not  con¬ 
densed. 

When  defrosting  is  complete,  the  valve  settings  are 
again  reversed  and  normal  operation  is  resumed.  The 
liquid  refrigerant  from  the  receiver  passes  through  the 
defrosting  low  side  on  its  way  to  the  thermal  valve. 
This  melU  the  ice  from  the  coils  and  warms  up  the 
water,  preparing  the  defrosting  low  side  for  the  next 
defrosting  cycle  and  subcooling  the  liquid  to  the  evap¬ 
orator.  This  impriives  the  efficiency  of  the  refrigeration 
cycle  and,  in  effect,  returns  to  the  water  the  heat  which 
was  used  to  defrost  the  evaporator  coil. 


Fig.  3.  Hot  gas  defrosting  system,  one  evaporator,  one  or  more 
compressors,  ond  thermal  volve  feed. 


Fig.  4.  Hot  gas  defrosting  system,  one  evaporator,  one  or  more 
compressors  aixl  L.P.  floot  feed. 

Hooded  Evaporator,  Low  Pressure  Roat  Feed 

Figure  2  shows  a  system  the  same  as  Fig.  1,  but  modi¬ 
fied  for  application  to  a  flooded  evaporator  with  low 
pressure  float  feed.  The  only  modification  is  the  elimina¬ 
tion  of  the  check  valves  and  throttle  valve  and  the  sub¬ 
stitution  of  an  evaporator  drain  line  and  drain  valve  F. 
During  the  defrosting  operation,  this  valve  is  first  fully 
opened  to  quickly  drain  the  evaporator,  then  is  throttled 
to  serve  as  a  restricting  orifice  to  prevent  the  passage 
of  noncondensed  gas.  After  defrosting  is  completed  and 
the  receiver  is  again  under  high  side  pressure,  valve  F 
is  again  opened  full  to  quickly  return  the  cold  liquid  in 
the  defrosting  low  side  to  the  evaporator.  When  the 
evaporator  is  fully  charged,  as  indicated  by  float  alarm 
or  sight  glass  on  low  pressure  receiver,  valve  F  is  closed, 
and  the  refrigeration  system  can  l)e  put  back  into  normal 
operation. 

Defrosting  a  Single  Evaporator 

Illustrated  in  Fig.  3  is  a  method  by  which  a  system 
with  a  single  evaporator  may  l>e  defrosted  without  the 
use  of  a  separate  defrosting  low  side,  by  using  the  con¬ 
denser  cooling  water  as  a  source  of  heat  to  be  used  for 
defrosting. 

In  normal  o{M*ration,  valves  A,  C  and  E  are  closed. 
Valves  R,  D  and  F  are  oj)en.  To  begin  the  defrosting 
operation,  the  compressor  is  stopped  and  valves  R,  D 
and  F  are  closed,  then  valve  A  is  opened.  This  connects 
the  condenser  to  the  evaporator  through  the  suction  line 
and  the  suction  pressure  regulator.  Gas  is  drawn  off  the 
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Fig.  5.  Hot  gas  defrosting  sys¬ 
tem,  two  or  more  evaporators, 
defrosted  os  a  group;  one  or  more 
compressors  and  thermal  valve 
feed  in  the  system. 


condenser  to  the  evaporator,  reducing  the  pressure  in 
the  condenser  to  the  setting  of  the  suction  pressure  regu¬ 
lator,  which  prevents  freeze-up  in  the  condenser.  Valve  E 
is  now  opened,  and  since  the  receiver  is  still  at  high  side 
pressure,  all  the  liquid  in  the  receiver  is  blown  up  into 
the  condenser.  When  the  receiver  is  drained,  valve  E  is 
closed  and  valves  C  and  F  are  ojiened.  The  compressor 
is  now  started  and  run  only  until  a  vacuum  is  pulled  on 
the  receiver.  The  low  pressure  in  the  receiver  will  serve 
to  keep  the  evaporator  drained  through  the  che<-k  and 
throttle  valves.  The  condenser  cooling  water  will  provide 
the  heat  required  to  boil  off  the  li(|uid  trapped  in  the 


condenser.  The  vapor  formed  in  the  condenser  will  pass 
through  the  suction  pressure  regulator  and  suction  line 
to  the  evaporator,  where  its  heat  of  condensation  will 
defrost  the  evaporator,  the  condensed  liquid  draining 
through  the  seal  cap  throttle  valve  and  back  to  the  re¬ 
ceiver.  It  may  l>e  necessary  to  start  up  the  compressor 
for  a  few  seconds  occasionally  during  the  defrosting 
period  in  order  to  maintain  the  low  pressure  in  the 
receiver  necessary  to  keep  the  evaporator  cleared  of 
condensed  liquid  refrigerant. 

To  resume  normal  o)>eration  after  defrosting  is  com¬ 
plete,  valves  A,  C  and  E  are  closed  and  valves  B  and  D 


Fig.  6.  Hot  gas  defrosting  sys¬ 
tem,  two  or  more  evaporators, 
defrosted  os  a  group;  one  or 
more  compressors  ond  L.P.  floot 
feed  in  the  system. 
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are  opened.  The  compreaaor  U  started  and  the  cold 
liquid  in  the  receiver  is  fed  through  the  liquid  line  and 
thermal  valve  to  the  evaporator. 

Evaporator  With  Low  Prauura  Float  Control 

In  Fig.  4  is  shown  the  same  system  as  Fig.  3,  but 
modified  for  application  to  a  flooded  evaporator  with 
low  presHure  float  control.  As  in  Fig.  2,  the  check  valves 
and  seal  cap  throttle  valve  are  replaced  by  a  separate 
liquid  drain  line  and  valve.  The  defrosting  operation  is 
the  same  as  that  discussed  under  Fig.  3,  except  that 
liquid  is  transferred  out  of  and  back  into  the  evaporator 
through  valve  G. 

Group  Defrosting 

illustrated  in  Fig.  5  is  the  same  system  as  shown  in 
Fig.  3,  but  applied  to  a  series  of  thermal  valve  fed  evap¬ 
orators  operated  in  parallel,  and  defrosted  together  as  a 
group.  The  connections  to  the  retteiver  show  an  alternate 
hookup  to  that  of  Fig.  3,  eliminating  any  special  con¬ 
nections  to  the  conventional  receiver.  The  check  valve 
replaces  hand  valve  E  of  Figs.  3  and  4. 

Paratlal  Oparation 

In  Fig.  6  is  a  syslein  that  is  the  same  as  Fig.  5,  modi¬ 
fied  for  applicati«m  to  a  series  of  flooded  evaporators 
with  low  pressure  float  control,  operated  in  parallel  and 
defrosted  together  as  a  group.  A  liquid  drain  line  is 
provided  with  a  valved  connection  to  each  evaporator. 
This  connection  may  lie  used  to  drain  and  refill  the 
evaporator,  and  the  valve  may  be  throttled  to  prevent 
the  short  cycling  of  noncondensed  vapor  during  the 
defrost  cycle. 

Multiple  Evaporators  and  Compressors 

The  system  of  Fig.  7  may  be  used  with  applications 
having  more  than  one  thermal  valve-fed  evaporator  and 
one  or  more  compressors.  The  compressor  draws  gas 
from  the  evaporators  operating  normally,  and  discharges 
into  the  evaporator  l)eing  defrosted.  A  separate  defrosting 
shell  is  provided  to  drain  the  liquid  condensed  in  the 
evaporator  l>eing  defrosted. 


Assume  evaporator  No.  1  is  to  be  defrosted.  Valve  B\ 
is  closed  and  valve  Ai  is  opened,  connecting  the  evapo¬ 
rator  suction  line  to  the  compressor  discharge.  Valve 
f/i  is  closed  and  valve  Gi  opened,  connecting  the  evapo¬ 
rator  liquid  line  to  the  defrosting  shell.  Valves  D  and 
E  are  closed  and  valve  C  opened,  connecting  the  defrost¬ 
ing  shell  to  the  compressor  suction. 

The  compressor  now  takes  suction  from  evaporators 
No.  2  and  3  and  from  the  defrosting  shell,  and  dis¬ 
charges  hot  gas  into  evaporator  No.  1  through  its  suction 
line.  This  gas  condenses  in  the  evaporator  and  its  heat 
of  condensation  defrosts  the  evaporator.  The  condensed 
liquid  drains  through  the  check  valve  and  seal  cap 
throttling  valve  to  the  defrosting  shell,  which  is  kept  at 
suction  pressure  by  the  compressor.  This  assures  ade¬ 
quate  pressure  drop  through  the  evaporator  to  keep  it 
completely  drained.  A  portion  of  the  liquid  draining 
to  the  defrosting  shell  will  flash  off,  cooling  the  remain¬ 
ing  liquid  to  a  temperature  corresponding  to  suction  pres¬ 
sure.  This  provides  additional  load  for  the  compressor  and 
minimizes  the  tendency  of  the  compressor  to  balance  at 
a  suction  pressure  lower  than  design  pressure  while 
operating  on  only  two  evaporators. 

To  place  evaporator  No.  1  back  in  normal  operation, 
valves  Ai,  G I  and  C  are  closed,  and  valves  flj.  Hi,  D  and 
E  are  opened.  The  defrosting  shell  is  now  subjected  to 
compressor  discharge  pressure,  and  the  liquid  in  it  may 
drain  by  gravity  into  the  receiver  through  valve  E.  To 
accomplish  this,  the  defrosting  shell  must  always  be 
mounted  higher  than  the  receiver. 

Low  Pressure  Floet  Control 

Figure  8  is  the  system  shown  in  Fig.  7,  modified  for 
use  with  flooded  evaporators  using  low  pressure  float 
control.  Defrosting  is  accomplished  in  the  same  manner, 
with  the  normal  liquid  charge  in  the  evaporator  that  is 
being  defrosted,  plus  the  liquid  condensed  during  de¬ 
frosting  draining  through  valves  //  or  /  to  the  defrosting 
shell.  After  defrosting,  the  evaporator  may  be  quickly 
refilled  with  cold  liquid  through  valve  ^  or  /  by  sub¬ 
jecting  the  defrosting  shell  to  discharge  pressure  through 
valve  E.  After  the  evaporator  is  recharged,  valve  H  or  I 
is  closed  and  the  remaining  liquid  in  the  defrosting  shell 
is  drained  to  the  receiver  hy  opening  valve  M.  As  in 


Fig.  7.  Hot  gos  defrosting  sys¬ 
tem,  two  or  more  evaporators 
defrosted  individually;  one  or 
more  compressors  ortd  thermal 
valve  feed. 
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Fig.  8.  Hot  gas  defrosting  system  with  two  or  more  evaporators, 
defrosted  individually;  one  or  more  compressors  and  also  L.P. 
float  feed. 


Fig.  7,  the  defrosting  shell  must  be  mounted  higher  than 
the  receiver  in  order  that  the  remaining  liquid  may  prop¬ 
erly  drain. 


Engineering  Data  for  Hot  Gas  Defrosting  Systems 


1.  Defrosting  low  sides  (Figs.  1  and  2).  This  may  be 
any  type  of  flooded  evaporator  immersed  in  an  in¬ 
sulated  water  tank. 

The  Btu  per  min  which  the  defrosting  low  side  must 
provide  = 

Total  Btu  required  for  defrosting  evaporator 
Desired  defrosting  time,  minutes 


Lbs  per  minute  hot  gas  required  = 

Btu  per  min  required  for  defrosting 
Btu  per  lb  refrigerant  condensed 

In  this  equation  use  580  for  ammonia,  70  for  Freon-12. 
The  minimum  allowable  evaporating  temperature  in 
the  defrosting  low  side  is  then  determined  by  the 
cubic  feet  per  minute  of  refrigerant  which  the  com¬ 
pressor  can  handle  and  is  the  temperature  correspond¬ 
ing  to  the  maximum  allowable  specific  volume  of  suc¬ 
tion  gas  to  the  compressor. 


Max.  cu  ft  per  lb  = 


Compressor  cfm 
Lb  per  min  refrigerant  required 


Compres.sor  cfm  (neglecting  clearance  losses)  = 

Area  bore  (in)*  X  stroke  (in)  X  number  cyls  X  rpm 
1728  ^ 


The  saturation  temperature  corresponding  to  the  maxi¬ 
mum  allowable  cu  ft  per  lb  may  be  read  from  a  table 
of  properties  for  the  refrigerant  used. 

The  surface  required  for  the  defrosting  low  side  may 
now  be  calculated,  based  on  a  temperature  difference 


equal  to  32  deg  minus  the  refrigerant  temperature 
determined  previously.  A  heat  transfer  value  of  U  = 
15  Btu  per  hrs  (sq  ft)  (deg  F)  should  be  used.  Hence, 

,  ,  ,  .  ,  15  X  temp.  dilf. 

hq  ft  surface  required  =  -  — : -  .  ,  vy-rT, 

Btu  per  min  required  X  60 

In  the  foregoing  development,  two  factors  have  been 
neglected.  These  are  compressor  clearance  losses  and 
heat  of  compression.  No  appreciable  error  will  result 
from  this  simpliflcation,  however,  since  the  two  factors 
would  have  approximately  equal  and  opposite  effects 
on  the  result. 

As  an  alternative  to  the  use  of  submerged  coils  as  a 
defrosting  low  side,  a  double  pipe  heat  exchanger 
employing  steam  to  vaporize  the  liquid  refrigerant 
may  lie  used.  In  selecting  the  heat  exchanger,  a  heat 
transfer  value  of  U  =150  Btu  jier  hr  (sq  ft)  (deg  F) 
may  be  used. 

2.  Condenser  or  evaporative  condenser  (economizer). 
Select  for  condensing  duty  in  conventional  manner. 

3.  Receiver.  For  systems  in  Fig.  I  through  6,  the  receiver 
must  be  large  enough  to  hold  the  entire  ofierating 
charge  of  largest  evaporator  (or  group  of  evaporators 
defrosted  at  one  time)  plus  the  volume  of  liquid 
refrigerant  condensed  in  the  evaporator  or  evaporator 
group  during  defrosting.  For  systems  in  Fig.  7  and  8, 
receiver  must  have  a  volume  at  least  equal  to  the  sealing 
charge  plus  the  volume  of  liquid  condensed  in  the 
largest  evaporator  during  defrosting. 

‘i.  Suction  Pressure  Regulator  (Figs.  3,  4,  5,  6).  This 
regulator  should  be  one  size  smaller  than  the  line  in 
which  it  is  installed,  and  should  be  set  for  a  pressure 
corresponding  to  30  deg. 

5.  Defrosting  Shell  (Figs.  7  and  H).  The  defrosting  shell 
should  have  a  volume  equal  to  the  coil  volume  of  the 
largest  evaporator  or  group  of  evaporators  which  will 
be  drained  into  it  at  one  time. 

6.  Check  Valves  (Figs.  1,  3,  5,  7).  The  check  valves  used 
should  be  of  the  same  size  as  the  lines  in  which  they 
are  installed. 

7.  Liquid  Drain  Line  Seal  Cap  Throttling  Valves.  Seal 
cap  valve  should  lie  two  sizes  smaller  than  liipiid  line 
in  which  it  is  installed. 

8.  Line  Sizes.  Proceed  as  follows: 

Suction  line — size  in  conventional  manner. 

Discharge  line — size  in  conventional  manner. 

Cross  connections  betwen  discharge  and  suction  lines 
— same  size  as  discharge  line. 

Suction  connection  to  receiver — minimum  %  in. 

Liquid  blowout  line  lietween  receiver  and  condenser — 
%,  in.  minimum. 

Liquid  supply  line  to  evaporators — size  in  conven¬ 
tional  manner,  but  in  no  case  make  srnalter  than  in. 
Liquid  drain  line  from  evaporators — same  size  as 
liquid  supply  line. 

9.  Refrigerant  Charge.  This  will  be  that  lietcrmined  in 
conventional  manner  plus  an  amount  equal  to  the 
total  pounds  refrigerant  reijuired  to  defrost  the  largest 
evaporator  or  group  of  evaporators  defrosted  at  one 
time. 
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rKUUUtJT  AFFIjICATIONS 

N«w,  Unusucd,  or  Ingenious  Uses  of  Equipment  and  Materials 

Conducted  by  WM.  I.  FOXHALL,  AMociat*  Editor 


Ayfiwtk  SccIm  Iction  Cool 

PROILIM:  Fire  Htokers  at  the  new  high  temperature 
water  heating  plant  at  M<rGuire  Air  Force  Base,  Wrights- 
town.  New  Jersey,  reijuire  up  to  60  tons  of  fuel  an  hour 
in  chisely  controlled  amounts  every  hour  around  the 
clock  according  to  demand  of  75  heat-using  stations. 
SOLUTION:  Crushed  coal 
is  dropped  from  a  360  ton 
overhead  storage  bunker 
to  a  horizontal  conveyor 
above  four  coal  scales, 
each  with  a  200  pound 
capacity,  designed  and 
built  by  Richardson  Scale 
Co.,  Clifton,  N.  J.  From 
the  conveyor,  coal  drops 
into  intermediate  storage 
hoppers  that  feed  equal 
({uantities  of  material  to  the  scales.  Coal  may  also  be  fed 
to  the  hoppers  from  the  bunker.  From  the  storage  hopper 
coal  is  delivered  by  belt  to  the  weigh  hopper  suspended 
from  a  weighing  l>eam  which  automatically  stops  the  coal 
feed  when  the  amount  required  is  fulfilled,  if  the  stoker 
is  not  ready  to  receive  coal,  it  is  collected  in  the  down¬ 
spout  and  stops  the  belt  feeder  when  enough  has  ac¬ 
cumulated  to  prevent  the  hopper  door  from  closing. 
RISULTS:  Close  control  of  water  temperatures  in  the 
new  |4  million  system  is  achieved  without  waste  of  fuel. 


AutonMtk  Orot«t  Iom  AportnMnt  Hooting 

PRORLEM:  The  hand  fired  coal  boiler  plant  of  a  60- 
year-old  apartment  building  in  lower  Manhattan  was 
defective  and  had  to  be  replaced  with  an  entirely  new 
boiler  burner  unit.  Owner  did  not  have  apartment  in 
building  for  a  skilled  superintendent  qualified  to  handle 
an  oil  burner  installation.  At  the  same  time,  of  course, 
since  income  could  not  be  increased,  the  lowest  cost 
installation  was  a  necessity. 

SOLUTION:  Martin  and  William  Stackeiifeld  of  Thorne 
Realty  Corp.,  with  their 
heating  engineer,  M.  M. 

Weiss  of  lx>8ch  Boiler 
Sales  Co.,  decided  on 
an  automatic  anthracite 
steam  heating  system  with 
water  cooled  grates.  A 
Spencer  A  boiler  with 
10,500  s<]  ft  of  steam  radi¬ 
ation  was  installed  to  heat 
the  50  apartments  and 
seven  stores  in  the  six 
story  building.  No.  54  and  36  grates  were  installed  for 
automatic  feeding  via  worm  conveyor  from  the  existing 


coal  storage  facilities.  Odd  sizes  grates  because  the  No. 
36  grate  is  computed  for  hot  water  load  during  the 
summer.  There  are  no  moving  parts  at  all  in  the  boiler 
fire  zone. 

RESULTS:  Simple  controls  can  be  operated  at  top  effi¬ 
ciency  by  present  janitorial  help,  with  attention  required 
a  total  of  only  one-half  hour  daily.  Installation  cost 
approximately  one  third  less  than  installation  of  other 
fuel  burning  equipment  for  the  job.  Because  hard  coal 
can’t  smoke,  no  smoke-control  devices  are  necessary.  And 
rice  coal  used  in  new  unit  cost  almost  $2.(H)  per  ton 
than  previous  fuel  costs. 


Non-#roductioii  Coiitfk  Cut  Costs 

PROBLEM:  In  smaller  plants,  the  operation  of  equipment 
other  than  that  actually  involved  in  production,  such 
as  lights  and  heating  or  cooling  systems,  may  be  a  size¬ 
able  item  in  comparison  with  other  expenses.  At  the 
Merit  Bar  &  Fixture  Mfg.  Corp.  in  Mount  Vernon,  N.  Y., 
the  non-production  problem  involved  a  large  advertising 
firm  atop  the  one  story  building,  window  display  lights 
and  the  hours  of  operation  of  both  the  heating  and 
cooling  systems.  It  was  desirable  to  keep  the  sign  lit 
throughout  the  night  while  the  window  display  lights 
would  be  turned  off  at  11:00  p.m.  The  heating  and  cool¬ 
ing  systems  were  to  be  turned  on  so  that  the  building 
would  be  comfortable  when  employees  reported  for  work. 
SOLUTION:  Owner  of  the  plant,  Thomas  Rinaldi,  was 
using  an  old  Tork  switch 
purchased  in  1927  in  his 
own  home  to  turn  his  oil 
burner  on  and  off.  Im¬ 
pressed  by  the  fact  that 
the  switch  was  still  in 
good  working  condition, 
he  consulted  his  electri¬ 
cal  contractor,  Waldman 
Bros.,  who  supplied  and  installed  a  group  of  new  Tork 
switches,  made  by  Tork  Clock  Co.,  Inc.,  Mt.  Vernon, 
N.  Y.,  to  set  up  individual  control  programs  to  fit  the 
needs  of  his  plant.  Switches  are  set  to  turn  individually 
controlled  systems  on  and  off  at  pre-set  times.  For  the 
important  neon  signs,  Mr.  Rinaldi  uses  a  Tork  Astro¬ 
nomical  dial  which  turns  the  sign  on  at  sunset  and  off 
at  sunrise  every  day  the  year  ’round.  Controls  for  heating 
and  air  conditioning  plants  are  set  to  keep  the  units  off 
on  weekends  when  the  plant  is  closed  without  altering 
the  master  pre-set  cycle. 

RESULTS:  Automatic  control  of  the  advertising  signs  has 
more  than  paid  for  the  cost  of  the  installation  in  actual 
sales  produced,  according  to  Mr.  Rinaldi.  With  auto¬ 
matic  control  on  the  heater  and  air  conditioner,  the 
building  is  always  comfortable  when  the  employees  ar¬ 
rive.  It  has  been  an  actual  saving  in  current  used  as  well. 
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PIPING 

AND  PLUMBING 


Design  and  Construction  of  Manholes 


Manholes  are  important.  They  are  provided  so 
that  the  sewer  line,  whether  it  be  sanitary,  storm 
or  combined  sewer,  can  be  easily  inspected  and  cleaned. 
.Manholes  are  placed  at  suitable  intervals  along  the  sewer 
and  permit  two  important  functions;  (1)  they  serve  as 
junctions  to  join  together  one  or  more  sewer  lines;  (2) 
they  offer  the  means  of  access  to  inspect  and  clear  the 


MH. 


lines  of  any  accumulation  or  stoppages  that  may  occur. 

When  adequate  attention  is  given  to  the  many  details 
connected  with  the  location  and  construction  of  man¬ 
holes,  they  can  he  counted  upon  for  long  life  and  years 
of  trouble-free  operation. 

Location  of  Manholes 

The  location  of  the  manholes  for  a  particular  site  is 
dependent  upon  several  factors  including  site  top«>graphy, 
quality  of  soil,  points  of  sewer  connecti«)n  and  invert 
elevation  of  street  sewers,  figure  1  is  an  arrangement  for 
the  sewer  lines  and  manholes  on  a  typical  site. 

Referring  to  Fig.  1,  it  will  be  noted  that  the  manholes 
have  been  placed  at  locations  best  suited  to  receive  the 
building  sewers  from  the  building.  For  the  purpose  of 
this  design  we  shall  consider  that  each  of  the  building 
sewers  joins  at  a  manhole  junction  and  continues  from 
that  point  directly  to  the  street  sewer.  For  small  sewers 
up  to  24-in.  diameter,  the  manholes  should  be  placed 
approximately  3(K)  ft  apart,  since  this  is  the  distance 
must  practical  for  scraping  the  sewer  lines  or  clearing 
stoppages.  On  sewers  over  24  in.,  the  manholes  can  be 
placed  approximately  500  ft  apart. 

In  general,  manholes  should  be  placed  at  every 
change  in  grade,  at  each  change  in  direction  of  the  sewer, 
and  at  every  junction  of  two  or  more  sewers.  Where  pos¬ 
sible,  the  sewers  should  run  in  a  straight  line  from  man¬ 
hole  to  manhole,  and  the  changes  in  line  or  grade  should 
occur  at  or  in  the  manholes. 

Shapa  of  Manholes 

Manholes  can  l)e  erected  in  a  number  of  sha|ies  to 
suit  the  particular  needs  of  the  sewer  line  of  which  it  is 
to  become  a  component  part.  Some  of  the  different  sha{ies 
more  commonly  used  are  illustrated  in  Fig.  2. 

As  shown  in  Fig  2,  the  manholes  range  from  a  simple 


Fig.  1  (above).  Typical  layout  showing 
location  of  manholes. 


Fig.  2  (right).  Cross  sections  to  show 

various  shopes  of  manholes.  A 
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-Cast  iron  fram* 
and  cover 


shape  as  shown  by  detail  A,  to  the  more  complicated  E 
type.  Following  is  a  brief  description  of  each  type. 

A — simply  constructed  manhole  of  cylindrical  shape, 
more  commonly  used  for  small  diameter  domestic 
sewers. 

A-  bottle  shaped  manhole  for  sewers  up  to  24  in.  di¬ 
ameter. 

C — manhole  with  straight  cylindrical  walls  and  tapered 
cone  for  sewers  up  to  24  in.  diameter.  This  man¬ 
hole  is  fully  detailed  in  Fig.  3. 

1) — manhole  emrted  as  a  component  part  of  a  large 
diameter  sewer. 

E  manhole  erected  over  sewers  of  very  large  di¬ 
ameters. 


Grade 


Frame  thoroughly 
embedded 
in  mortar 

plaster  coat 
cement  mortar  i 


Sanitary  and 
storm  line 


Materials  Used  in  Constructing  Manholes 

The  base  is  the  first  step  in  constructing  a  manhole. 
Since  the  base  is  required  to  support  the  walls  and  up|)er 
structure  of  the  manhole  it  should  be  quite  substantial. 
The  width  and  thickness  of  the  base  is  determined  by  the 
height  and  weight  of  the  manhole  to  l>e  supported  as  well 
as  the  particular  quality  of  the  ground  in  which  it  is  to 
be  placed.  Quite  often,  reinforcing  rods  are  used  in  the 
construction  of  the  base  to  ensure  a  durable  support. 

The  walls  of  a  manhole  are  generally  constructed  of 
brick,  concrete  block  or  poured  concrete.  Another  popu¬ 
lar  ty|>e  of  construc^tion  is  that  of  reinforced  concrete 
sections  that  are  assembled  at  the  site.  The  sections  come 
in  prescril>ed  lengths  and  may  be  fitted  into  one  another 
by  means  of  fitted  joints.  Information  regarding  the  type 


For  section 
AA 

see  Fig.  5 


Concrete  base 


Glazed  brick  or  tile 


Fig.  4.  Design  details  of  a  drop  manhole. 


and  number  of  sections  that  can  be  used  as  well  as  their 
structural  strength  may  be  obtained  from  the  manufac¬ 
turers  of  the  pre-cast  sectional  manholes. 

There  is  no  place  for  an  inadequately  constructed  man¬ 
hole  in  modern  construction.  A  faulty  manhole  is  a  con¬ 
stant  threat  Itecause  of  the  possibility  of  a  cave-in  with 
its  attendant  hazard  to  life  and  property  damage. 


Cast  iron  frame 
and  cover 


Grade 


Frame  thoroughly 
embedded 
in  mortar 


Assurance  for  Proper  Construction 

The  engineer  of  a  proposed  project  can  be  sure  that 
proper  manholes  of  adequate  strength  will  be  provided  on 
his  job  if  he  includes  the  necessary  details  on  his  draw¬ 
ings  and  complete  instructions  in  his  specifications.  The 
details  will  advise  the  plumbing  or  the  general  contractor 
of  the  type  of  manhole  expected.  Instructions  in  the 
specifications  will  require  the  contractors  to  assume  the 
responsibility  of  furnishing  a  well-constructed  manhole. 

In  addition,  the  engineer  should  require  from  the  re¬ 
sponsible  contractor,  a  guarantee  that  the  manhole  will 
be  erected  in  stable  earth,  otherwise  that  piling  be  pro¬ 
vided  under  the  base  to  support  the  manhole  in  a  rigid 
manner.  Any  and  every  precaution  taken  in  the  design 
and  construction  of  the  manholes  will  pay  dividends 
during  the  many  years  of  expected  use. 


- 4'0'' - 

Galv.  wrought  iron 
manhole  steps 


plaster  coa^ 
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Typical  Manhole 

When  manholes  are  required  for  small  size  sewer  lines 
up  to  24  in.  diameter  a  recommended  construction  would 
l>e  similar  to  that  shown  in  Fig.  3.  It  is  used,  for  example, 
Irecause  such  sizes  are  encountered  more  frequently  in 
project  site  work. 

Figure  3  shows  that  a  good  solid  base  is  poured  to 
support  the  heavy  upper  wall  construction.  For  the  walls, 
it  is  recommended  that  for  the  first  H  ft  below  grade,  the 
walls  be  at  least  8  in.  thick.  Should  the  depth  exceed  this 


Wall  thoroughly 
ambcddtd  , 
m  mortar  \ 


Concrtta  bast 


Fig.  3.  Detoil  of  typicol  monhole. 
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measurement,  the  walls  should  be  at  least  1  ft  thick  as 
shown.  Brick  is  the  wall  construction  material  that  has 
been  used  in  the  design  illustrated. 

If  ground  water  is  a  condition  prevalent  at  the  site,  or 
if  a  heavy  lateral  pressure  is  expected,  additional  study 
should  be  given  to  the  design  of  the  manhole.  Extra 
strength  is  always  required  to  compensate  for  the  exterior 
pressure  exerted  by  the  ground  conditions. 

For  such  conditions,  the  outside  walls  of  the  manhole 
is  plastered  with  cement  mortar  to  provide  an  encasing 
shell  that  gives  additional  strength  to  the  manhole.  In 
addition,  the  mortar  offers  full  protection  against  ground 
w.''ter  or  the  corrosive  action  of  the  soil. 

Galvanized  wrought  iron  rungs  are  embedded  in  the 
walls  of  the  manhole  to  permit  ready  access  into  the 
manhole.  The  inside  diameter  of  the  manhole  should 
always  be  at  least  4  ft,  since  this  is  the  amount  of  space 
required  for  a  man  to  perform  the  necessary  inspection, 
scraping  or  clearing  of  the  sewer  lines. 

The  frame  and  cover  is  usually  of  cast  iron  of  the  type 
and  strength  to  withstand  the  loads  exerted  on  the  grade 
directly  over  the  manhole.  There  are  many  shapes  and 
sizes  in  frames  and  covers  available  to  serve  the  specific 
needs  of  the  manhole. 

Drop  Manhole 

When  sewers  are  connected  to  a  manhole  at  about  the 
same  elevation,  the  piping  connections  are  easily  made. 
Frequently,  because  of  topography  or  length  of  run,  the 
main  sewer  is  installed  at  a  deep  elevation  whereas  the 
branch  sewer  may  be  installed  at  an  elevation  only  a 
fe  V  feet  under  the  surface  of  the  grade. 

A  drop  manhole  serves  as  a  junction  and  receives 
sewer  lines  that  are  installed  in  the  ground  at  two  differ* 
ent  elevations.  The  lower  sewer  line  enters  the  manhole 
at  the  low  level.  The  higher  sewer  line,  for  the  reason  of 
short  length  of  run  or  topography,  is  installed  at  a  higher 
level  in  the  ground.  The  vertical  pipe  receives  the  normal 
waste  flow  and  conducts  it  to  the  bottom  of  the  manhole 
at  an  elevation  equal  to  that  of  the  other  connecting 
sewer  line.  However,  when  the  flow  of  water  or  waste  is 
greatly  increased  in  the  upper  sewer  line  it  will  by  vir¬ 
tue  of  its  velocity  discharge  into  the  upper  part  of  the 
manhole  with  only  part  of  the  flow  dropping  into  the 
vertical  pipe. 

This  arrangement  prevents  the  water  from  continually 
splashing  into  the  manhole  which  is  rather  deep  and 
avoids  the  erosion  effect  on  the  concrete  that  follows  the 
constant  waste  splashing  action.  If  the  waste  passes 
through  the  manhole  as  a  smooth  and  gentle  flow,  this 
action  will  be  reduced.  The  button  of  the  manhole  is 


generally  lined  with  glazed  tile  or  glazed  brick  to  further 
withstand  the  wearing  action  of  the  water  passing  through. 
Figure  4  pictures  a  typical  drop  manhole.  The  construc¬ 
tion  of  the  drop  manhole  is  very  similar  to  that  of  a 
regular  manhole  except  for  the  vertical  piping.  The 
vertical  piping  is  encased  in  concrete  to  prevent  move¬ 
ment  or  leakage  in  the  line.  When  a  drop  manhole  is  con¬ 
templated  for  a  particular  project,  the  engineer  should 
include  all  the  same  considerations  in  the  design  and 
specifications  that  would  generally  be  included  for  the 
regular  ty{)e  manhole.  The  button  of  the  manhole  would 
appear  something  similar  to  that  shown  in  F'ig.  5.  This 
figure  shows  that  the  waste  passes  through  an  o{)en 
trough  in  the  bottom  of  the  manhole.  Both  the  trough 
and  the  bottom  of  the  manhole  is  lined  with  glazed  tile 
or  glazed  brick.  Although,  the  base  is  of  a  hexagon  shape, 
it  can  also  be  square  or  any  other  shape  as  desired  for 
the  particular  installation. 

Other  Applications 

Manholes  are  often  used  for  purposes  other  than  that 
required  for  sewer  lines.  They  may  be  used  to  provide 
access  to  underground  water  control  valves  and  on  occa¬ 
sion,  for  gas  or  other  special  service  installations  that  are 
designed  for  the  particular  requirements  of  the  buildings 
on  the  site. 

There  are  a  number  of  varied  applications  for  the  un¬ 
derground  installation  of  steam  or  other  heating  lines.  Re¬ 
gardless  of  the  varied  application  for  which  the  manhole 
may  be'  employed,  it  is  of  prme  importance  that  it  he  of 
adequate  strength  and  construction  to  fulfill  its  purpose. 


Air  Conditioning  Helps 

Special  air  conditioning  equipment  for  use  in  produc¬ 
tion  of  Salks  anti-polio  vaccine  was  installed  in  the  lab¬ 
oratories  of  Eli  Lilly  and  Company,  and  Farke-Davis  by 
Carrier  Corp.  The  rooms  were  pressurized  against  the  in¬ 
filtration  of  outside  air  and  a  number  of  filtering  stages 
were  used  to  purify  the  air  supply.  Humidity  was  held  at 
a  low  level  to  prevent  contamination  of  slides,  tubes  and 
other  equipment  by  ()erspiration. 


Produce  Anti-polio  Vaccine 

In  incubating  rooms  where  tissue  cells  were  grown  in 
enclosed  vats  and  polio  virus  was  planted  in  living  tissue 
cells,  air  conditioning  maintained  a  body  temperature  of 
98.6  deg  F.  Cooling  was  necessary  to  ctarry  away  heat 
from  motors  which  were  used  to  provide  a  constant  rock¬ 
ing  motion  for  the  vats.  Virus  strains  were  stored  in 
rooms  where  a  battery  of  cold  diffusers  maintained  a 
temperature  of  46  deg. 
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District  Heating  Progress 

Th«  •mphasii  being  pieced  on  combining  district  heeting  with  elec¬ 
tricity  production  in  recent  schemes  in  Europe,  heet  meters  for  mees- 
uring  consumption,  end  e  heet  pump  for  district  heeting  are  referred 
to  in  this  month's  London  letter  from  our  Correspondent  abroad. 


The  Philharmonic-Symphony  Orchestra  of  New  York 
rested  on  its  horns  and  fiddlestcks  in  Edinbugh  as  the 
last  majestic  chords  of  Brahms*  First  Symphony  gave  place 
to  the  noise  of  thousands  of  hand-claps.  Then  in  London 
the  announcer  of  the  British  Broadcasting  G)rporation 
introduced  a  speaker  on  “Conditioned  Air’*.  In  his  own 
words,  he  examined  the  evidence  that  the  widespread 
suspicion  of  fresh  air  is  justified.  We  have  man-made  fibres 
for  better  clothes,  processed  foods  that  may  be  more 
nourishing  and  more  digestible,  sterilised,  filtered  and 
softened  water  supplies.  How  long  will  we  continue  to  tole¬ 
rate  using  our  air  “raw**? 

'I'he  speaker  was  a  Ph.D  scientist,  as  befits  the  BBC 
Third  Programme  (early  Italian  chamber  music,  unintel¬ 
ligible  poetry,  long  intervals  of  silence,  no  respect  for  the 
clock  and  no  advertising) .  But  he  got  a  bit  mixed  up  among 
heat  pumps,  railway  carriage  windows,  open  coal  fires, 
summer  cooling  and  smoke  abatement,  and  it  was  a  relief 
when  the  set^ond  part  of  the  concert  began.  This  raises  a 
question.  If  a  well-known  broadcaster  and  scientist,  to¬ 
gether  with  the  radio  staff  who  approved  his  script,  do 
not  know  what  “air  conditioning**  does  and  does  not  mean, 
is  the  term  altogether  satisfactory?  Or  does  this  simply 
show  that  Britain  has  a  long  way  to  go  in  this  field? 

District  Heating  in  Europe 

The  argument  has  always  been  that  the  climate  in  Britain 
is  such  that  neither  air  conditioning  nor  central  or  district 
heating  can  be  made  to  pay.  The  continent  of  Europe  has 
neither  the  Gulf  Stream  nor  any  doubts  about  the  need  for 
efiicient  heating  in  winter.  Earlier  this  year  A.  Guiche- 
merre  presented  a  review  of  district  heating  schemes  in 
Europe  to  the  A.I.C.V.F.  (French  Heating  and  Ventilating 
Engineers  Association),  and  his  paper  has  been  published 
with  the  inclusion  of  town  plans  and  distribution  network 
diagrams  of  a  dozen  schemes  in  No.  3  of  the  current  volume 
of  the  Association*s  journal. 

The  author  refers  first  to  the  Hamburg  installation, 
which  has  l>een  developed  since  1929  by  the  electricity 
company;  this  utility  is  not  an  entirely  independent  con¬ 
cern,  but  is  essentially  a  branch  of  the  municipality;  it 
took  over  the  district  heating  netMork  from  a  separate  dis¬ 
trict  heating  company  which  was  formed  in  1921,  and  has 
since  enlarged  it.  Interesting  features  of  this  growth  so 
intimately  connected  with  electricity  production  are  the 
steam  pipelines  1  to  2  miles  long  and  16  to  30  inches  dia. 
that  have  been  constructed  to  convey  steam  from  new 
power  stations  outside  the  city  to  old  distribution  points 
near  the  city  centre.  In  one  case,  where  the  distribution 
centre  was  a  small  power  station,  the  old  turbine  is  kept 
in  service  and  does  duty  as  a  useful  reducing  valve.  Steam 
is  supplied  from  a  new  power  station,  Tiefstack,  2  miles 
away,  at  over  200  psi  and  at  a  temperature  of  650  deg  F. 
It  is  reduced  to  about  30  psig  by  passage  through  the  tur¬ 
bine,  and  then  used  in  heat  exchangers  to  provide  hot 


water  for  space  heating.  There  is  a  hot  water  accumulator 
of  the  type  described  in  connection  with  the  Pimlico 
scheme  in  London  in  this  Letter  for  January  last.  In  fact 
the  author  docs  not  consider  it  worth  while  in  his  review 
of  European  district  heating  schemes  to  describe  the  Pim¬ 
lico  scheme;  he  dismisses  it  in  a  few  lines  by  saying  it  was 
designed  by  a  Hamburger. 

Tiefstack  power  station  has  some  drumless  Benson 
boilers  in  service.  These  consist  essentially  of  a  number  of 
tubes  in  parallel.  Feedwater  is  pumped  in  at  one  end,  and 
the  same  weight  comes  out  as  steam  the  other.  The  steam 
temperature  depends  directly  on  the  relative  rates  of  burn¬ 
ing  the  fuel  and  pumping  in  the  water,  and  the  controls 
are  very  simple.  But  such  boilers  require  very  pure  feed- 
water.  The  water  used  has  less  than  one-half  part  per  mil¬ 
lion  of  detectable  impurities.  No  chemicals  of  any  kind 
are  added.  The  whole  aim  was  to  operate  on  pure  water. 
The  pH  of  the  feedwater  was  actually,  at  6.5,  slightly  on 
the  acid  side  of  neutrality,  due  probably  to  a  mere  trace 
of  carbon  dioxide  it  was  impossible  to  remove  completely. 
The  engineers  have  gone  to  extreme  lengths  to  exclude 
oxygen  from  the  system,  using  physical  de-aeration  and  not 
chemical  means  for  this  purpose.  When  the  dissolved  oxy¬ 
gen  in  the  feedwater  was  measured  in  your  Correspondent*8 
presence  on  a  recent  visit  it  was  found  to  be  less  than  one 
part  in  a  thousand  million.  The  make-up  for  these  boilers 
is  all  drawn  from  the  condensate  from  some  other  boilers 
of  the  ordinary  natural  circulation  type  with  drums,  to 
which  all  the  fresh  make-up  first  goes.  Obviously  one  does 
not  waste  water  of  this  degree  of  purity  by  sending  it 
along  two  miles  of  pipeline  to  feed  a  district  heating 
scheme,  and  secondary  steam  from  less  pure  water  is 
generated  from  it  in  steam  transformers. 

However,  there  is  a  notable  thermodynamic  loss  in  this 
process.  In  order  to  serve  a  given  district  heating  load 
the  steam  has  to  be  extracted  from  the  turbines  at  a  higher 
temperature  and  pressure  than  would  be  the  case  if  the 
steam  could  be  used  directly.  The  electricity  produced 
is  therefore  less.  In  view  of  the  recent  advances  in  the 
field  of  synthetic  resins  for  de-ionization  of  feedwater, 
the  Hamburg  authorities  propose  to  use  steam  direct  for 
a  new  scheme  based  on  a  power  station  to  the  south  of  the 
city  which  will  draw  its  make-up  from  the  River  Elbe 
through  ion-exchangers. 

Germany  and  Denmark 

It  is  interesting  that  the  severe  destruction  of  buildings 
in  both  Hamburg  and  Berlin  during  the  war  left  the  dis¬ 
trict  heating  systems  very  little  damaged.  They  were  soon 
restored,  and  Berlin  provided  an  opportunity  to  compare 
the  merits  of  different  systems.  The  Charlotlenhurg  dis¬ 
trict  has  a  steam  system,  and  Steglitz  has  hot  water,  pro¬ 
duced  by  a  combination  with  electric  ))ower  production 
and  without  any  metering  of  heat  consumption  by  the 
users.  The  Berlin  engineers  are  satisfied  that  the  latter  is 
the  most  economical  system. 
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In  Germany  the  installation  of  district  heating  is  going 
ahead  fast.  The  rate  of  increase  is  about  20%  per  year, 
and  there  are  now  42  installations  which  are  associated  in 
some  way  with  electricity  production.  The  charge  to 
municipalities  by  the  electric  utility  companies  for  extra 
kilowatts  at  peak  times  is  high;  the  municipalities  find  it 
economic  to  generate  some  of  their  peak  requirements  by 
means  of  plant  which  is  combined  with  the  district  heating 
systems.  It  is  estimated  that  district  heat  costs  consumers 
between  5  and  10%  less  than  providing  their  own,  and  the 
future  is  regarded  as  bright. 

Copenhagen  claims  to  have  the  largest  system  in  Europe. 
The  boiler  plants  of  some  old  electricity  stations  in  the 
heart  of  the  city  were  used  to  provide  heat  to  some  neigh* 
boring  buildings,  and  this  has  been  steadily  extended  since 
1925.  There  are  now  nearly  40  miles  of  pipelines,  and  the 
heat  supply  capacity  reaches  1500  million  Btu  per  hour, 
some  of  it  provided  by  modern  combined  electricity  and 
heat  stations.  Steam  and  condensate  meters  are  used  on 
the  steam  network,  and  heat  meters  of  various  types  are 
used  to  measure  consumption  on  the  hot  water  systems. 

Holland  and  Sweden 

In  Holland,  there  are  district  heating  systems  in  Rotter* 
dam  and  Utrecht.  Here  again  combined  heat  and  power 
production  is  the  accepted  modern  way,  and  in  Utrecht  the 
P.E.G.U.S.  company  has  developed  its  own  type  of  heat 
meter  for  measuring  consumption  by  the  users.  In  this 
type,  the  water  flow  is  measured  by  a  paddlewheel,  the 
movement  of  which  is  communicated  to  a  vertical  cylinder 
hearing  gear  teeth.  The  teeth  are  graduated  in  length,  so 
that  a  pinion  in  mesh  with  the  cylinder  is  only  rotated  con¬ 
tinuously  if  it  is  in  its  highest  position  and  is  engaging 
with  the  gear  teeth  at  the  top  of  the  cylinder.  The  pinion 
can  slide  on  its  axis,  and  in  a  midway  position  it  rotates 
once  for  every  two  revolutions  of  the  cylinder.  At  the  bot¬ 
tom  it  is  only  moved  round  one  tooth  for  each  cylinder 
revolution.  The  position  of  the  pinion  is  controlled  by  the 
difference  in  water  temj)eraturp,  inlet  minus  outlet,  both 
detected  by  mercury  in  steel  thermometers.  The  resultant 
movement  of  the  pinion  is  thus  related  to  water  flow  multi¬ 
plied  by  temperature  difference,  in  other  words  heat  units 
consumed  on  the  premises,  and  its  revolutions  are  counted 
on  a  series  of  dials  which  read  in  heat  units.  A  description, 
with  illustrative  diagrams,  of  this  and  of  fourteen  other 
ways  of  measuring  heat  consumption  for  space  heating, 
is  to  be  found  in  a  series  of  articles  appearing  in  The 
Industrial  Heating  Engineer  for  F'ehruary  through  August 
this  year;  these  are  a  condensed  translation  of  a  recent 
review  in  French  by  Fournol  and  Lacroix. 

In  Sweden  there  is  a  new  system  at  Malmo,  which  is 
very  interesting  from  the  point  of  view  of  combining  heat¬ 
ing  with  electric  power  production.  A  12,000  kw  turbine 
has  its  steam  condensed  by  the  water  returning  from  the 
district  heating  network,  the  water  being  thereby  heated 
to  194  deg  max.  The  water  is  then  further  heated  to  240 
deg  by  means  of  steam  exhausted  from  a  steam-driven 
pump.  A  straight  condensing  turbine  of  15,000  kw  capacity 
is  available  fur  balancing  the  electrical  load,  and  a  heat 
accumulator  makes  it  possible  to  shut  the  station  down  at 
night  when  electricity  demand  falls  to  nearly  zero.  For 
operation  in  summer  when  the  demand  for  heating  ia 
negligible,  there  is  a  heat-exchanger  which  allows  the  cir¬ 
culating  water  to  be  cooled  by  means  of  sea  water. 


There  are  six  other  installations  in  Swedish  towns,  and 
Monsieur  Guichemerre  in  his  review  also  referred  briefly 
to  several  installations  in  France  and  Switzerland.  The 
picture  of  modern  developments  on  this  side  of  the  Atlantic 
was  brought  right  up  to  date  a  month  or  two  ago  at  a  con¬ 
ference  in  Paris  on  Heating,  Ventilating  and  Air  Condi¬ 
tioning,  sponsored  by  the  Building  and  Public  Works 
Technical  Institute  with  the  assistance  of  three  other 
bodies  concerned  with  fuel  and  heating. 

Austria,  Switzerland  and  Belgium 

On  the  second  day  of  this  three-day  congress,  Dr. 
Kloiber  described  progress  with  district  heating  in  Austria. 
There  is  now  a  rule  which  readers  cannot  fail  to  regard  as 
remarkable.  It  is  to  the  effect  that  all  new  b«)iler  plants 
above  a  certain  size,  whetlier  for  district  heating  or  for 
private  factories,  must  be  equipped  for  generating  electri¬ 
city.  This  illustrates  the  concern  of  European  governments 
with  fuel  economy.  The  British  Government  tried  some¬ 
thing  on  the  same  lines  a  few  years  back,  but  tackled  the 
problem  from  the  wrong  end.  In  nationalising  the  elec¬ 
tricity  generating  industry  it  laid  on  the  industry  the  duty 
of  developing  district  heating  wherever  practicable.  This 
is  a  nuisance  to  those  whose  job  is  to  find  sites  for  power 
stations  and  build  and  operate  them  as  cheaply  as  possible. 
But  every  year  vast  quantities  of  fuel  are  burnt  to  provide 
steam  and  heat  alone  and  it  is  not  really  a  troublesome 
matter  to  plan  fur  the  use  of  low  pressure  steam  for  factory 
prcK^esses  and  to  pass  the  steam  through  a  turbine  as  a 
reducing  valve,  coupling  the  generator  to  the  electricity 
mains.  In  Britain  numerous  difliculties  have  been  put  in 
the  way  of  this  by  persons  who  consider,  perhaps  errone¬ 
ously,  that  their  own  interests  would  lx;  harmed. 

The  Austrian  lead  may  be  lost  in  the  forthcoming  nu¬ 
clear  era,  but  it  is  none  the  less  interesting.  The  towns  of 
Klagenfurt  and  Salzburg  have  both  provided  themselves, 
by  municipal  action,  with  heating  systems,  the  plants  in¬ 
stalled  being  primarily  for  the  production  of  heat,  with 
electricity  as  a  by-product.  At  Klagenfurt  an  additional 
condensing  turbine  has  l)een  provided;  this  is  purely  a 
matter  of  convenience  of  location,  since  the  municipality 
also  has  resp<msibility  for  electricity  supply.  In  both  towns 
it  is  estimated  that  the  generation  of  by-product  electricity 
reduces  the  cost  of  heat  to  consumers  by  20  to  'MV/i,. 

A  conference  contribution  from  Switzerland  referred 
to  a  district  heating  scheme  where  the  fuel  used  U  town 
waste,  and  to  another  where  an  electrically  driven  heat 
pump  is  umhI.  This  latter  is  one  of  three  systems  in  Zurich 
and  supplies  hot  water  at  158  deg  F.  The  other  two  dis¬ 
tribute  steam  and  water  under  pressure  at  265  deg  F  re¬ 
spectively.  For  the  heat  pump  installation  the  source  of 
heat  is  the  River  Limmat.  It  is  operated  during  off-peak 
hours  only,  when  electricity  is  available  as  an  unusable 
surplus  from  hydro-electric  plants.  The  Belgian  contribu¬ 
tion  was  concerned  with  the  costs  of  laying  distribution 
mains  in  streets.  Much  thought  and  development  had  been 
devoted  to  this  problem  which  was  a  major  item  in  the 
capital  cost  of  any  scheme.  Brief  details  were  given  of  • 
procedure  by  which  a  team  of  28  men  could  lay  over  100 
yards  of  13-inch  I.D.  pipe  a  day,  including  all  accessories 
such  as  valves,  expansion  joints  and  branches. 

There  is  still  room  for  argument  as  to  whether  district 
heating  is  truly  economic.  It  seems  that  on  average  it  costs 
the  consumer  between  two  and  three  times  the  cost  of  the 
equivalent  amount  of  fuel. 
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What  Would  You  Do? 

R«pli«s  to  enginooring  and  oparating  problamc 
of  interest  to  the  industrial  plant  engineer 


WHKKEVKR  there  is  a  hot  water  heating  system, 
there  is  als^)  an  expansion  tank  which  had  to  be 
properly  sized.  Too  large  a  tank  adds  to  the  cost,  and  one 
of  insufficient  size  introduces  problems. 

As  part  of  the  discussion  of  this  month’s  problem,  a 
short  cut  method  is  descritMid  for  sizing  hot  water  expan¬ 
sion  tanks. 

Should  you  have  a  problem  that  you  would  like  to  see 
dis(!ussed  in  this  department  or  if  you  have  some  com¬ 
ments  that  you  would  like  to  add  to  the  coming  discussion, 
a  letter  to  the  Elditor  will  be  welcome. 


This  Month's  Problem 

For  a  hot  water  heating  system,  can  you  tall  me  of  a 
method,  not  too  complicated  in  approach,  that  can  be 
used  for  sizing  the  heating  system's  expansion  tank? 


Discussion  of  the  Problem 

A  chart  was  developed  for  rapidly  determining  the  size 


Conducted  by 

NATHAN  N.  WOLPERT 

Associate  Editor 


Problem  for  the  Coming  Issue 

For  welding  stainless  steel  pipe  in  the  field  by  manual 
means,  there  appears  to  be  several  ways  of  making  the 
weld.  Which  method  will  give  the  most  satisfactory  results 
and  which  is  the  most  economical  to  use?  Are  there  any 
special  steps  for  one  to  follow  to  insure  a  good  weld? 


of  hot  water  expansion  tanks.  This  method  was  devised 
by  George  J.  Jankauskas,  engineer,  New  York. 

To  illustrate  the  use  of  this  chart,  let  us  consider  the 
following  example:  A  hot  water  system  has  a  head  of 
53  ft  and  a  system  water  volume  If'  of  1,000  gal.  What 
size  expansion  tank  is  to  be  used,  what  pressure  will  be 
developed  in  it,  and  what  would  be  the  minimum  size 
tank  that  could  be  used? 

(Concluded  on  page  148) 
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A  heavy-duty,  propeller  type  exhaust  fan,  designed 
s|)ecifically  for  industrial  installations,  is  available  from 
American  Blower  Corp.,  Detroit,  Mich. 

Designated  Model  K  Ventura  Fan,  the  unit  is  available 
with  two-speed  or  constant-speed,  direct  drive,  totally  en¬ 
closed  motors.  A  range  of  sizes  is  offered  with  capacities 

from  587  to  12,800  cfm.  _ 

The  fan  will  operate  against 
static  pressures  up  to  % 
inches  of  water.  The 

streamlined  inlet  of  the  fan  V! 

permits  a  free  flow  of  air 

with  minimum  resistance 

exhausting  smoke,  fumes, 

and  other  contaminates. 

Air  delivery  ratings  for  GHHBHHHHEi 

the  fans  are  in  accordance 

with  the  standard  test  code  for  centrifugal  and  propeller 
fans  and  conform  with  the  appropriate  U.  S.  Department 
of  Commerce  commercial  standard.  The  tests  used  to 
establish  certified  ratings  for  the  new  units  also  comply 
with  the  Standard  Test  Code  for  propeller  fans  adopted 
jointly  by  the  National  Association  of  Fan  Manufacturers, 
the  Power  Fan  Manufacturers  Association,  and  the  Amer¬ 
ican  Society  of  Heating  &  Air  Conditioning  Engineers,  Inc. 
More  information?  Circle  Item  I  on  postcard,  page  151. 


Electronic-Pneumatic  Relay 

An  electronic-pneumatic  relay  that  combines  features 
of  electronic  temperature  sensing  with  conventional  pneu¬ 
matic  valve  and  motor  operation  has  been  designed  by 
Minneapolis-Honey  well  Regulator  Co.,  Minneapolis,  Minn. 

By  combining  electronic  sensing  with  pneumatic  motor 
or  actuator  operation,  the  relay  (shown  with  cover  re¬ 
moved)  raises  the  per¬ 
formance  of  pneumatic  nAHUiapHHiMMMMMi* 

controls.  The  control  (des-  ^  B 

the  R0790())  is 
a  conventional 
ther- 
can  be 
ex- 

pneumatic 

merits.  If  desired,  outdoor 

and  discharge  air  thermostats  can  be  provided  to  give 
electronic  team  thermostatic  control.  Conventional  pneu¬ 
matic  valves,  relays,  switches,  motors,  and  industrial  oper¬ 
ators  are  used  in  the  new  system. 

The  relay  consists  of  three  interconnected  units:  a 
bridge  assembly,  amplifier,  and  a  relay-actuated  valve 
unit.  Bridge  and  amplifier  assemblies  are  mounted  on  a 
hinged  panel  permitting  access  to  the  valve  unit  and 
vacuum  tubes.  The  wiring  circuits  used  in  the  electronic 
portions  of  the  panel  are  connected  through  plug-in  con- 
nei-'tor  strips  for  servicing  or  removal. 

In  addition  to  its  application  to  the  temperature  con¬ 
trol  problems  of  either  small  buildings  or  skyscrafiers,  the 
panel  may  also  be  used  to  control  fan  systems,  pneumatic 
compressor  unloading  devices  and  hot  water  converters 
on  pneumatic  installations.  It  is  also  suitable  as  an  alter¬ 
nate  to  standard  pneumatic  master-submaster  systems. 
Mora  information?  Circle  Item  3  on  postcard,  page  151. 
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Use  the  convenient  prepaid  postcard  appearing  on 
page  151  for  securing  additional  information  on  new 
equipment  and  materials  described  in  this  department. 


Industrial  Exhaust  Fan 


Waterless  Refrigerant  Condensers 

A  line  of  units  for  condensing  refrigerants  without  the 
use  of  water  i«  lieing  made  by  Bush  Mfg.  Co.,  West  Hart¬ 
ford,  Conn. 

Developed  to  fill  the  need  for  I  t^|H|BB 
condensers  which  can  be  used  | 
where  water  is  too  expensive,  ll  © 

contains  excessive  impurities,  ^  ^ 

or  poses  a  disposal  problem,  the  |  \ 

propeller  fan  condensers  are  lojHflB  ^^B 
equipfied  with  the  company’s 

patented  Inner-Fin  coils.  |l  W 

Two  basic  models,  PFC-2()0  U  \ 

and  PF'C-3^t0,  are  available. 

They  can  be  connected  as  de-  ^ 

sired  in  the  field  to  provide  a  range  of  capacities.  Headers 
are  swaged  at  one  end  to  permit  interconnecting  multiple 
units.  Two  header  caps  are  provided  with  each  unit  for 
sealing  the  opposite  end  of  the  header. 

Multiple  floor  stands  and  conversion  kits  are  made  by 
the  company  to  facilitate  the  field  assembly  of  combina¬ 
tions  of  the  units. 

For  indoor  installations,  a  duct  can  be  installed  on  the 
flanges  of  the  casing  on  the  air  discharge  side  for  an 
equivalent  straight  run  of  approximately  thirty  feet. 
More  information?  Circle  Item  2  on  postcard,  page  151. 


Inverted  Bucket  Steam  Trap 

An  inverted  bucket  trap  that  is  designed  to  prevent  the 
loss  of  prime  condensate  and  with  the  consequent  blow- 
through  of  steam  is  intnKluced  by  Sarco  Co.,  Inc.,  New 
York,  N.  Y. 

Designated  Type  Bl-X,  the  ■■ 

trap  has  a  recessed  bottom,  ca 

that  retains  sufficient  conden-  '¥-g|mg|||Bar^ 

sate  to  seal  off  the  jKissible  )  ‘ 

escape  of  steam.  The  trap  is  BRI  ^RvIIIi 
suitable  for  conditions  that  ^BIy^BB|B||^ 

are  conducive  to  the  losa  of  |B|f^B|ii 
prime  condensate,  namely, 
light  loads,  rapid  pressure 
drops,  and  partial  vacuum  in 

the  line  caused  by  night  shutdown.  The  trap's  di'sign  has 
l>een  accomplished  without  reducing  the  trap’s  capacity 
or  o|ierating  pressure  ranges. 

The  trap  is  equip|>ed  with  the  company’s  Carnlift 
mechanism,  which  affords  a  high  discharge  capacity. 

More  information?  Circle  Item  4  on  postcard,  page  151. 
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W«oth«r  Actif€rt«s  Switch 

A  weather-actuated  time  switch  for  day-nijrht  or  seven- 
day  programming  of  heating  systems  is  being  produced 
by  Automatic  Devices  Co.,  Inc.,  Western  Springs,  III. 
The  outdoor  temperature 
automatically  resets  the  time 
tlie  heating  starts  in  the 
morning  and  the  time  of  cut¬ 
back  at  night. 

Named  W^eather-C^ron, 
the  switch  stops  all  heat  in¬ 
put  to  the  building  when  the 
outdoor  temperature  rises 
above  an  adjustable,  pre-se¬ 
lected  minimum,  for  exam¬ 
ple,  65  deg  P'.  An  added 
safety  feature  automatically  eliminates  the  night  setback 
when  the  outdoor  temperature  dro|>B  below  an  adjustable, 
pre-selected  low  level,  such  as  4*  10  deg. 

The  seven-day  programming  feature  automatically  ad¬ 
justs  the  hours  of  heating  in  accordance  with  the  needs 
of  actual  building  occupancy,  individually  for  each  day 
of  the  week.  This  allows  earlier  heat  shutoff  times  for 
Saturday  and  Sunday,  if  desired. 

The  time  switch  can  be  used  in  space  heating  control 
circuits  in  residential,  commercial,  or  industrial  installa¬ 
tions  where  lowered  night  or  weekend  lemi)eratures  are 
desired. 

Mora  information?  Circia  Itam  5  on  postcard,  page  151. 

Fitting  Stops  Piping  Noise 

A  control  (called  Klendor)  which  blends  boiler  and  re¬ 
turn  water  is  available  from  Warren  Webster  &  Co.,  Cam¬ 
den,  N.  J.,  for  use  with  forced  hot  water  heating. 

A  recent  addition  to  the  company's  line  of  Hydro-Heat 
hut  water  specialties,  the  control  provides  a  solution  to 
the  problem  of  noise  resulting  from  the  rapid  expansion 
of  piping  in  installations  with  summer-winter  hook-ups. 

A  blending  control  fitting 
in  the  supply  main,  with  a 
tube  connected  to  the  re¬ 
turn,  includes  a  thermostat 
which  holds  back  hot  water  ' 
from  the  boiler  and  blends 
it  gradually  with  cooler  wa¬ 
ter  from  the  system.  Heat 
builds  up  gradually  and  the 
piping  is  warmed  slowly. 

Noises  formerly  caused  by  ' 
rapid  expansion  are  prevented. 

The  blending  device  also  provides  an  approach  toward 
a  continuous  heating  effect  by  limiting  water  tempera¬ 
ture  fluctuations  within  a  range  that  assures  a  continu¬ 
ous  flow  of  heat,  even  with  intermittent  pump  operation. 

The  unit  is  available  in  a  choice  of  three  packages, 
each  with  a  choice  of  a  1-in.  or  1^-in.  fitting,  and  each 
also  in  a  choice  of  three  ratings  for  boiler  water  o|>erating 
temperatures  of  200,  190,  or  180  deg  F. 

Components  of  the  most  edaborate  of  the  three  packages 
include  the  following:  A  blending  fitting  with  a  flare  fit¬ 
ting  nut;  a  copper  tube  bypass;  a  copper  adaptor  elbow; 


a  room  thermostat;  and  a  relay  transformer.  The  second 
package  omits  the  relay  transformer,  and  the  third  omits 
both  the  relay  transformer  and  the  room  thermostat.  An 
illustrated  installation  instruction  leaflet  accompanies 
each  package. 

More  information?  Circle  Item  6  on  postcard,  page  151. 


No.  5  Fuel  Oil  Burner 

A  gun-type  automatic  oil  burner  which  uses  No.  5 
heavy  oil  has  l)een  develojjed  by  Rayfield-Staffco  Burner 
Co.,  Inc.,  Chicago,  111. 

A  dual  piston,  self-lubricating  air  compressor  main¬ 
tains  suffiicent  pressure  for  burning  the  heavy  oil.  The 
oil  is  pumped  at  a  rate  of  2  to  20  gph  to  the  compressor. 
The  burner  is  elec;trically  controlled  and  automatically 
pre-heats  the  oil. 

Suitable  for  large  apartment  dwellings,  the  burner  is 
approved  by  Universal  Laboratories.  Other  features  of  the 
burner  include  self-cleaning  nozzle  and  a  steady,  non¬ 
pulsating  adjustable  flame,  which  can  be  shaped  to  fit  the 
boiler.  For  safety,  the  oil  level  can  not  go  Iwlow  a  safe 
lubricating  level. 

More  information?  Circle  Item  7  on  postcard,  page  151. 

Hydrant  Hat  De-Icer 

A  sanitary,  frostproof  water  hydrant  is  made  by  Crane 
Co.,  (4icago,  111.  for  use  in  railroad  yards,  on  farms,  in 
industrial  plants,  and  wherever  hydrant  freezing  is  a 
problem. 

Designated  No.  840,  the  hydrant  is  de-iced  by  an 
elastic  water  tube  lining  that  contracts 
after  each  use  of  the  hydrant.  A  small 
<]uantity  of  water  remains  in  the  tube 
and  along  the  internal  separator  strip, 
where  it  forms  thin  ribbons  of  ice.  When 
the  valve  is  again  opened,  water  rushing 
in  under  pressure  breaks  up,  melts,  and 
evacuates  the  ice  through  the  spout 

Because  of  its  design,  the  hydrant 
does  not  have,  or  need,  the  usual  under¬ 
ground  drain-off.  The  entire  unit,  below 
and  above  ground,  is  sealed  against  pos¬ 
sible  water  contamination. 

t'or  servicing  the  hydrant,  its  galvanized  cast  iron  head 
cap  can  be  lifted  after  removing  two  hexagonal  headed 
retaining  screws.  The  valve  assembly  can  then  be  lifted 
through  the  top  of  the  standpipe  without  disturbing  the 
standpipe  or  housing.  The  cam  and  lever  operated  valve 
utilizes  line  pressure  to  help  it  close  and  keep  it  closed. 

All  parts  of  the  hydrant  are  made  of  rust-resistant 
materials,  with  galvanized  steel  for  the  standpipe  and 
spout,  brass  for  the  valve  body,  and  silicon  bronze  for 
the  valve  stem. 

The  hydrant  operates  on  cold  water  pressures  of  from 
20  to  100  psi;  its  delivery  in  gallons  per  minute  approxi¬ 
mately  equals  the  water  pressure.  It  has  a  l^^-in.  female 
outlet,  and  the  spout  height  is  30  inches  above  the  ground. 
It  is  available  in  lengths  suitable  for  standard  depths 
of  3,  4,  or  5  ft. 

More  information?  Circle  Item  8  on  postcard,  page  151. 
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N«wt  of  Equipment  and  Materials 


Sheet  Metal  Shears 

Electric  metal  shears  with  a  die  cast,  aluminum  housing 
are  manufactured  by  Mall 
Tool  Co.,  Chicago,  111. 

Powered  by  a  universal 
motor,  the  electric  shears 
have  a  cutting  capacity  of 
up  to  16-gage  steel,  a 
stroke  length  of  3/32  in. 
and  a  speed  of  2500 
strokes  per  minute.  They 
are  designed  with  ample 
clearance  to  cut  up  to  0.(K) 
in.  thickness.  Although  the  minimum  radius  of  circle  is 
1  in.,  smaller  diameters  can  l>e  cut  in  softer  and  thinner 
materials  by  cutting  in  a  counter-clockwise  direction. 

The  switch  is  operated  by  squeezing  the  tool  and  de¬ 
pressing  the  paddle.  This  permits  operation  with  one  hand 
and  allows  the  operator  to  hold  and  guide  his  material 
with  his  free  hand. 

The  shears  are  designed  to  be  disassembled  without  the 
aid  of  special  tools.  The  knives  are  expendable  and  can  Iw 
replaced  with  carbide  tipped  parts  for  longer  service.  An 
extra  set  of  knives  and  screws  for  the  knives  and  a  neces¬ 
sary  wrench  are  included  with  the  original  purchase. 
More  information?  Circle  Item  9  on  postcard,  page  151. 

Finned  Tube  Enclosures 

Wall  hung  finned  tube  perimeter  radiation,  called  Sill- 
Line,  for  steam  or  hot  water  heat'na.  is  available  in  five 
enclosure  st>les  from  John  J.  Nesbitt,  Inc.,  Philadelphia, 
Pa. 

Introduced  as  TvfM*  K,  the 
enclosure  is  5 Vs  x  20  in.  with 
finned  tubing  either  one  or 
two  rows  high.  Seven  stand¬ 
ard  lengths  <2.  3,  3V»,  4,  5, 

6,  and  8  ftt  are  made,  and 
continuous  ensembles  are  pos¬ 
sible  in  increments  of  six 
inches. 

The  enclosure  element’s 
back  panel  is  a  single  piece, 
die  formed  of  20  gage  steel,  which  supports  the  entire 
ensemble.  The  heating  element  U  hung  from  the  back 
panel  and  over  this  is  attached  the  front  panel,  which 
interlocks  at  the  top  and  bottom  of  the  buck  panel.  The 
front  panel  is  a  single  piece  formed  to  make  a  complete 
cover — front,  top,  and  bottom.  All  of  these  elements  are 
standard  equipment. 

To  further  make  installations  easier  and  more  attrac¬ 
tive,  the  company  offers  a  line  of  standard  accessories. 
End  caps,  inside  and  outside  corners,  valve  compartments, 
sleeves,  and  wall  strips  are  the  seven  finishing  pieces. 
Dampers,  steam  distributing  tubes,  offset  adapters,  inlet 
grilles,  and  column  piping  enclosures  are  also  available 
as  optional  equipment. 

Five  new  baked  enamel  colors  (green,  beige,  tan,  blue, 
and  ivory)  are  available  for  the  enclosures  in  addition 
to  the  standard  gray. 

More  information?  Circle  Item  10  on  postcard,  page  151. 


Tablet  Treats  Boiler  Water 

A  concentrated  tablet  for  treating  boiler  water  has 
been  developed  by  Stewart-Hall  Chemical  Corp.,  Mt. 
Vernon,  N.  Y'. 

Called  Steamaster,  the 
material  is  compounded 
and  weighed  so  that  one 
tablet  is  used  for  each  100 
s(]  ft  of  radiation  when 
rustproofing  and  condi¬ 
tioning.  Two  tablets  are 
used  for  each  100  sq  ft 
of  radiation  when  clean¬ 
ing  a  boiler  thoroughly. 

The  tablets  can  be  used 
in  all  types  of  boilers  and 
in  both  steam  and  hot  water  systems.  In  most  cases, 
they  do  not  have  to  be  drained  from  the  boiler.  An  indi¬ 
cator  put  into  each  tablet  tints  the  boiler  water  slightly 
so  that  a  consumer  can  see  that  his  boiler  has  been  actu¬ 
ally  treated  by  the  service  company. 

Information  and  a  free  sample,  which  can  be  used 
(or  testing,  are  available. 

More  information?  Circle  Item  1 1  on  postcard,  page  151. 

Pipe  Joint  Compound  Tubes 

Pipe  joint  compound  tul)es  are  being  individually 
boxed,  and  packed  twelve  to  a  display  box,  by  John 
Sunshine  Chemical  Co.,  Inc.,  Chicago,  Ill. 

The  individual  box  protects  the  tubes  from  shipping 
and  handling  damage.  It  keeps  them  clean,  attractive  and 
able  to  withstand  the  rough  and  tumble  of  open  display. 

The  compound  is  put  up  in  a  tul)e  to  make  it  more 
convenient  to  use  for  pipe  connections  on  air  pressure, 
gas,  steam,  and  hot  or  cold  water  lines.  In  addition  to 
preventing  leaks  and  corrosion,  the  compound  makes 
such  connections  easier  to  take  apart  again,  when  and  if 
necessary. 

More  information?  Circle  Item  12  on  postcard,  page  151. 

Register  for  Cooling 

An  air  conditioning  register.  Model  3R,  is  announced 
by  Air-F’actors,  Inc.,  Monrovia,  Calif. 

Designed  with  a  Flexi- 
blade  face,  the  register  has 
pivoted  V^-in.  vanes  on 
Vl»-in.  centers.  The  vanes 
are  flexible  for  adjustment 
on  the  job  with  opposed 
blade,  air  volume  control. 

The  control  is  operated  by 
a  removable  key. 

Constructed  of  welded, 

20-gage  steel,  the  register 
is  equipped  with  a  sponge  rubber  gasket  to  provide  an  air 
tight  seal.  Its  finish  is  baked-on,  light  grey,  synthetic 
enamel. 

The  air  conditioning  registers  come  in  a  range  of  sizes, 
priced  for  a  competitive  market. 

Mora  information?  Circia  itam  13  on  postcard,  paga  151. 
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N«ws  of  Equipmont  and  Matoriak 


The  fittings  will  hold  burst  pressures  in  excess  of  those 
to  which  the  flexible  tubing  may  be  subjected.  The  tubing 
itself  is  practically  inert  and  is  not  affected  by  most  acids 
and  alkalies.  It  is  odorless,  tasteless  and  non*toxic.  Tlie 
connections  and  tubing  are  unaffected  by  vibration  and 
severe  movement. 

The  fittings  and  tubing  are  furnished  in  both  and 
%-in.  sizes.  The  types  of  fittings  available  are  half  unions 
for  joining  plastic  to  male  pipe  thread;  unions  and  bulk* 
head  unions  for  joining  plastic  to  plastic;  connectors  for 
joining  plastic  to  female  pipe  thread,  and  caps.  Maximum 
working  pressure  is  150  psi  at  75  deg  F. 

Mora  information?  Circia  Itam  16  on  postcard,  page  151. 


Motor  Control  Roloy 

A  single'pole,  single  throw,  normally  open  relay  for 
magnetic  motor  control 
in  industrial  across-the-line 
motor  starting  and  the  con* 
of  heating  and  refrig* 
eration  equipment  an* 
noum^d  by  Leach  Corp., 

Leach  Relay  Div.,  Los  An* 
geles,  Calif. 

Carrying  Universal  Lab* 
oratories’  approval,  the  re* 
lay  has  a  large  current 

carrying  capacity  for  its  small  size.  It  has  motor  load 
ratings  of  1 hp  at  1 15v  a*c  and  3  hp  at  230v  a*c.  Con* 
tact  load  ratings  are  for  20  amp  on  either  115  or  230*v 
a*c,  single  phase,  and  for  114  amp  locked  rotor  at  230*v 
a*c. 

F/|uivalent  relays  in  either  2*pole  or  3*polc  models, 
with  the  same  advantages,  are  also  available. 

Mors  information?  Cirds  Itam  14  on  postcard,  paga  151. 


Salamander  Has  Pilot  Light 

An  addition  to  its  line  of  Insto*Hot  salamanders  is 
available  from  Insto*Cas 
Corp.,  Detroit,  Mich.  The 
new  salamander.  No. 

1415,  is  equipped  with  a 
100%  safety  shutoff  and 
pilot  Jight  and  supple* 
ments  the  No.  1405  and 
No.  1410  salamanders.  Its 

controls  are  approved  by  the  American  Gas  Association. 

One  of  the  advantages  of  the  new  unit  is  a  pressure 
regulator  mounted  on  it  which  makes  it  unnecessary  to 
have  cylinder  nearby.  It  will  operate  with  over  50  ft  of 
hose. 

The  salamander  is  equipped  with  a  secondary  heat 
reflector  skirt  that  radiates  heat  upward.  It  has  an  in* 
put  of  100,000  Btu  per  hr  and  is  shipped  completely  js* 
sembled,  ready  for  use  without  adjustments. 

The  company  recommends  its  No.  35  Cylinder  for  use 
with  the  salamander. 

Mora  information?  Circia  Itam  17  on  postcard,  paga  151. 


Packagad  Liquid  ChiHart 

A  line  of  package  liquid  coolers  is  introduced  by  Bell  & 
Gossett  Co.,  Morton  Grove, 

Available  capacities 
from  iy>i  to  50  tons,  each 
unit  complete  and  ready 
for  operation  after  making 
the  basic  connections.  The 
unit  is  shipped  with 


Instramantotion  Fittings 

Instrumentation  fittings  made  of  unplasticized  poly* 
vinyl  chloride  and,  for  use  with  them,  corrosion  resistant 
flexible  tubing  are  introduced  by  Tube  Turns  Plastics, 
Inc.,  Louisville,  Ky.  They  are  designed  fur  long  service 
life  and  are  especially  useful  where  corrosive  atmospheres 
exist. 

Because  of  their  corrosion  resistant  qualities,  the  fit* 
tings  and  tubing  can  be  advantageously  employed  in  the 
instrumentation  of  chemical  plants,  hospitals,  experi* 
mental  laboratories,  and  in  the  food,  drug  and  beverage 
processing  industries. 

The  new  products  permit  an  entire  assembly  to  be  put 
together  by  hand  without  the  aid  of  wrenches,  flaring  or 
bending  tools,  or  stretchers.  No  sleeves  or  ferrules  are 
involved;  all  that  is  needed  is  s  knife  or  scissors  to  cut 
the  tubing  to  the  proper  length. 


a  com* 

plete  charge  of  Freon  F*12 
refrigerant  and  a  pre*wired 
panel  box.  The  control  sys* 

tern  requires  only  the  power  supply.  The  unit  is  available 
with  an  enameled  jacket;  all  parts,  however,  are  accessible. 

New  catalogs  covering  the  entire  line  of  packaged  liquid 
coolers  are  available  on  request.  A  complete  set  of  capacity 
ratings  and  specification  sheets  for  all  sizes  is  also  avail* 
able.  Cooling  capacities  are  shown  for  the  range  of  chilled 
water  temperatures  of  each  unit. 

More  information?  Circle  Item  18  on  postcard,  page  151. 
{Continued  on  page  116) 


IS  OUR 
BUSINESS! 


AAF  Precipitator 
lias  Its  own 
PRIVATE  SHOWER 


illllMit  Float  and  Thormotlatic  Trap*— mad* 
In  fivo  (orioi  for  oporating  rongoi  from 
50  pounds  prosturo  to  25  Inchos  vacuum. 


Type  H  Washer 
*'c6jmes  clean” 
\  with  the  push 


pf  a  button 


kmUliLfie/m 


Consol*  tf«at«rs— a  com* 
plat*  lin*  of  haotars  for  commarciol  and  in* 
stilulionol  applications,  combining  smart  styling 
with  provad  afficiancy.  Avoilobl*  for  staom 
or  hot  wotar  in  floor,  wall  and  calling  modals. 


AAFTyp*  W  lOTO-ClONE-a 
dynamic  pracipitotor  which,  by 
th*  addition  of  wotar  sprays, 
axtands  its  affactivanass  to  th* 
collaction  of  th*  finast,  light* 
ast  dust  porticlas.  Avoilobl*  in 
1000  to  50,000  cfm  copocitias. 


A  man  to  press  one  button  periodically!  That’s  all  it  takes 
to  keep  an  AAF  Electro-Cell  with  Type  H  Washer  as 
"clean  as  a  whistle". 

This  electronic  precipitator  has  its  own  private  shower  con¬ 
sisting  of  a  set  of  traveling  spray  nozzles.  At  the  press  of  the 
button,  they  move  back  and  forth  across  the  collector  plates. 
Spray  heads  are  automatically  adjusted  to  point  at  a  5-degree 
angle  in  the  direction  they  are  traveling,  insuring  that  each 
side  of  each  individual  plate  is  washed  thoroughly. 

A  high  efficiency  precipitator  that  collects  dust,  soot  and 
smoke  as  a  routine  assignment  and  maintains  this  efficiency  at 
minimum  cost  and  effort  to  the  user— that’s  Electro-Cell  with 
Type  H  Washer.  Ask  your  local  AAF  representative  for  ail 
the  time  and  money-saving  facts. 


American  Air  Filter  Company,  Inc. 

294  Central  Avenue,  Louisville  >,  Ky. 

I  would  appreciate  receiving  catalogs 
dcKribing  the  following  pri^ucu— 

Precipitator 

□  llllwit  Traps 

□  kfinmifie/m  Heating  and  Veni 

□  ROTO  CLOM  Dust  Control  Units 


Amencon  Amir  rilt 

COMPANY,  INC. 

294  Central  Avanua,  Loaisvill*  I,  Kantwdiy 
Amarkan  Air  Filler  of  CaiMda,  Lid.,  Maniraal,  F.  O, 


Name 


itrman 


Company 


N*wt  of  Equipmont  and  Maforialt 


(Continued  from  page  114) 

Tr^nclMr  Mounts  on  Tractor 

A  trencher  that  is  approved  as  allied  equipment  for 
mounting  on  the  John  Deere  40  crawler  tractor  is  added  to 
the  line  of  trenchers  made  . 

hy  Heller  Mfg.  Corp.,  Los 
Angeles,  Calif.  I'he  trench* 
er  has  a  digging  depth  of 
digs  trenches  with 
widths. 

Designed  as  a  utility 
trencher  and  called  the 
trencher 

holds  and  grade,  is 

hydraulically  controlled,  and  can  trench  in  small  spaces. 
Its  other  features  include  cross  trenching,  square  trenches, 
and  strips  pipe  lines.  The  unit  switchcjs  dirt  to  either  side 
and  employs  a  heavy  duty  backfiller  blade  to  replace  dirt. 

The  Trencher  is  assemliled  on  aircraft  jigs  to  insure  in- 
terchangability  of  parts.  A  descriptive  folder  is  available 
outlining  the  specifications  of  the  trencher. 

Mora  information?  Circia  Itam  19  on  postcard,  page  151. 


Standard  specifications  include  an  assembled,  mechani¬ 
cal  draft,  automatic  burner,  with  multiple  removable-type 
orifices,  four-port  low-pressure  manifold,  and  one-piece 
refractory  facing.  Combustion  air  is  supplied  by  a  low- 
pressure,  nonoverloading  fan,  with  neutral  furnace  con¬ 
ditions  and  a  maximum  of  0.5  inches  of  water  wind  box 
pressure. 

All  valves,  motorized  fan,  air  register,  control  mecha¬ 
nism,  pilot  and  gas  pressure  regulator,  plus  electric  start¬ 
ing  and  operational  relays  are  included  in  the  burner 
package,  which  is  ready  for  application  to  a  boiler  or 
furnace  when  electrical  and  gas  connections  have  been 
hooked  up. 

Equipped  with  an  electric  on-off  control,  safety  pilot, 
and  a  combustion  safeguard  system,  the  burner  has  appli¬ 
cations  to  small  commercial  and  domestic  heating  needs. 
More  informetion?  Circle  Item  21  on  postcard,  page  151. 


Shower  Valve  It  Concealed 

A  concealed  individual  thermostatic  shower 
valve.  Type  BCA,  is  an- 
Lawler  Auto- 
Inc.,  Mt. 

One  plate  conceals 

the  stops  and 
strainers, 
which  standard  equip- 
parts  which, 
before  to  be  installed 

separately  through  the  BBIHBHBBBBHI 
outside  of  the  wall,  are  now  more  accessible  thj 
were  on  previous  conventionally  designed  valves. 

All  exposed  parts  are  finished  in  polished  chrome.  The 
internal  valve  parts  are  made  of  stainless  steel. 

An  engineering  data  sheet,  giving  dimensions  and  ca¬ 
pacities,  together  with  a  catalog  on  the  thermostatic  mix¬ 
ing  valve  are  published  by  the  company. 

Cat  lurmr  for  Cenvartient  information?  Cird.  ifom  22  on  po.fc.rd,  p.?*  1  s  1 . 

A  f)ackaged  gas  burner,  which  ofierates  with  air  from 
a  low-s{)erd  fan  or  natural  draft,  has  been  developed  by 
The  Mettler  Co.,  Inc.,  Los  Angeles,  Calif.  It  is  intended 
for  ec(»nomical  conversion  of  small  boilers,  furnaces, 
and  prtKess  heating  equipment. 

Designated  Model  4F'-R, 
the  burner  is  an  automatic  ^ 

packaged  unit  that  is  small  Jt . 

but  has  all  the  qualities  of 
the  company's  larger  Fan* 

One  advantages 

the  burner's  design  that 

the  bronze  or  stainless  steel  ^  O 

jets  can  be  replaced  to  boost  J 

or  reduce  the  Btu  per  hr  in¬ 
put  within  a  wide  range.  For  example,  the  burner  has  a 
range  between  300,000  and  600,000  Btu  per  hr  (minimum 
at  5  inches  of  water  column  pressure)  which  can  be 
brought  down  to  as  low  as  100,000  Btu  per  hr  by  re¬ 
placing  the  four  jets  in  each  burner  port. 


mixing 


Smollor  Shock  Absorbor 

To  meet  the  need  for  a  smaller  and  inexpensive  shock 
alisorber,  Josam  Mfg.  Co.,  Michigan  City,  Ind.,  has 
develo|M*d  its  Mighty  Midget  shock  absorber  with  a 
12-cu  in.  displacement  and  a  V^-in.  pipe  connection.  It  is 
suitable  f«>r  cominerciul,  institutional,  and  residential  use. 

Like  tlie  company's  larger  shock  absorber,  the  new 
unit  protects  quick-closing  shower  valves,  lavatory  and 
sink  faucets,  water  closets,  urinals,  drinking  fountains, 
dishwashers,  and  laundry  machines  against  the  destructive 
effects  of  water  hammer.  Its  shell  is  made  of  aluminum 
alloy  and  contains  the  compression  molded  absorber  tube. 
Mora  information?  Circle  Itam  20  on  postcard,  page  151. 


Plastic  Pipo  Fittings 

Couplings  and  adapters  for  use  with  polyethylene  pipe 
have  lieen  develojjed  by  Wilmington  Plastics  Co.,  Wil¬ 
mington,  Del. 

The  fittings,  injection 
molded  from  rigid  unplas- 
ticized  polyvinyl  chloride,  M 

are  resistant  to  corrosive 
action  and  form  a  tight 
joint  without  setting  up 
undue  compressive  stress  I 
the  polyethylene. 

They  are  presently 
available  in  couplings, 

|>olyethylene  to  polyethylene  (bottom);  and  adapters, 
polyethylene  to  metal  (top),  in  %  and  1  in.  sizes.  The 
fittings  will  ultimately  be  available  up  to  and  including  a 
2-in.  pipe  size. 

Mora  information?  Circle  Item  23  on  postcard,  page  151. 

(Continued  on  page  118) 


He’s  making  it  better  with  Bethcon 


He’s  fitting  a  side  panel  into  the  air* 
mixing  chamber  of  a  large  municipal 
auditorium’s  air-conditioning  system. 
This  chamber,  as  well  as  all  of  the  other 
sheet-metal  work  in  the  system,  was 
fabricated  of  Bethcon  continuously 
galvanized  steel  sheet. 

The  reason  for  selecting  Bethcon  for 
this  job  lies  in  the  superior  zinc  coat¬ 
ing  made  possible  by  the  continuous 
process.  This  process  bonds  the  zinc 
coating  more  tightly  to  the  sheet  than 


the  ordinary  hot-dip  method,  thus  put¬ 
ting  an  end  to  peeling  or  flaking  under 
extreme  forming  conditions. 

The  coating  is  more  uniform,  too,  be¬ 
cause  continuous  galvanizing  distributes 
the  zinc  more  evenly  over  the  entire 
Bethcon  sheet.  Heavy  beads  usually 
found  on  the  drip  ends  of  galvanized 
sheets  are  conspicuously  absent  on 
Bethcon.  And  the  distinctive  spangles 
on  Bethcon  sheets  are  bright,  uniform 
and  attractive  in  appearance. 


Bethcon  is  made  in  sheets  or  coiled 
strip,  16-gage  or  lighter.  Either  plain 
or  copper-bearing  steel  can  be  used  for 
the  base  metal,  depending  on  your  re¬ 
quirements.  Any  Bethlehem  district 
office  will  gladly  furnish  whatever  addi¬ 
tional  information  you  may  desire. 

BETHLEHEM  STEEL  COMPANY 

BE  tHLEHEM.  PA. 

On  the  Pacihe  Co««t  Bcthtchctn  produftt  arc  told  by 
Bethlehem  Paeihe  Cuait  Steel  G>rp<Mation.  Bxpan 
Diiirtkittor t  Bethlehem  Steel  Export  Corporation. 


BETHLEHEM  STEEL 


Ib^thlehemI 
steel 
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(Continued  from  page  116i 

Coil«d  VaiM  Runn«rt 

Button  type  vane  runners,  known  as  All-Tite,  are  being 
produced  in  coils  by  Flgen  Mfg.  Corp.,  Long  Island  City, 
N.  Y.  The  vane  runner  metal  ia  coiled  in  lengths  of  100 
ft.  and  emerges  flat  from 
height. 

Each  coil  weighs  ap* 
proximately  fifty  p(*unds  ^ 

and  is  packed  in  a  box  fl 

is  28  X  2B  X  .S  in.  9 

The  box  fits  under  a  fl 

bench  or  against  a  wall 
the  without 
UN>se  pieces  lying  ar(»und 
in  the  way  or 
lect  dirt. 

By  producing  the  vane  runners  in  coils,  the  company 
feels  there  is  less  waste  of  the  metal,  and  storage  and 
handling  are  easier.  Users  can  pull  out  the  exact  footage 
needed  to  prevent  wasting  pieces  from  short  end. 

The  vane  runner  bears  the  AF  of  L  Sheet  Metal  Work¬ 
ers  International  Association  seal  of  approval. 

More  information?  Circle  Item  24  on  postcard,  page  151. 


12.7%  in  the  smallest  223  cu  in  6-cylinder  engine,  rated 
at  133  hp,  to  17.6%  in  the  largest  332  cu  in.  heavy-duty 
Y-8  engine,  rated  at  2(X)  hp  when  equipped  with  a  4- 
barrel  carburetor. 

In  the  medium-heavy  truck  series,  a  168  hp  Y-8  engine 
is  available  equipped  with  a  four-barrel  carburetor.  In 
the  heavy  truck  series,  an  optional  power  package  con¬ 
sists  of  four-barrel  carburetion,  dual  exhausts,  and  cold 
air  intake.  The  intake  is  a  hood  airscoop. 

More  information?  Circle  Item  25  on  postcard,  page  151. 


Sun  Screen  Is  Noncorrotive 

A  type  of  solar  screening  that  is  corrosion-resistant  is 
announced  by  Reflectal  Corp.,  architectural  products  sub¬ 
sidiary  of  Borg-Warner  Corp.,  Chicago,  Ill.  An  addition 
to  the  company’s  line, 
the  sun  -  shading  device 
will  be  sold  under  the 
name  'Typ^ 

RS.  It  will  sell  for  about 
30%  than  the  cost 

standard  KoolShade. 

The  new  screen  was  B  1  .  ,  i  f  *  f- 

made  possible  by  the  de-  |g|^g|g||HB||||gm|||||||||||||i 
velopment  of  a  new  type 
of  plastic  coating  that  is 

electrostatically  sprayed  (.from  both  sides)  to  the  bonder- 
ized  steel  louvers  of  the  screen.  The  coating  was  tested 
against  salt  spray,  humidity,  caustics,  acids,  and  impact. 

The  screen  consists  of  tiny  horizontal  louvers  set  at  an 
angle  to  screen  out  a  maximum  amount  of  solar  heat  and 
glare.  Installed  flush  to  the  outside  of  windows,  it  shades 
the  interior  while  permitting  the  outward  visibility  of 
ordinary  insect  screening.  It  requires  no  adjustment, 
maintenance,  or  painting. 

More  information?  Circle  item  26  on  postcard,  page  151. 


19S6  Tracks  Ar«  Disploy«d 


Two  hundred  1956  truck  motlels  have  been  put  on  dis¬ 
play  by  Ford  Div.,  Ford  Motor  Co.,  Dearborn,  Mich.,  in 
its  dealer  showrooms  throughout  the  country. 

Two  new  modeU  have  been  added  to  the  truck  line: 
tandem  axle  model,  T-750,  in  the  heavy  truck  series  and 
a  longer  wheelbase  pickup,  F-100. 

Cross  vehicle  weights  extend  from  5000  lb  on  the 
pickup  to  42,000  lb  on  the  — 

heavy-duty,  tandem  axle  ^ 

models. 

The  pickup  truck,  with 
a  wrap-around  windshield 
and  a  hooded  roof,  is 
available  with  a  110-  or 
1 18-in.  wheelbase  to  carry 

either  a  45  or  65  cu  ft  box.  It  is  powered  by  a  223  cu  in., 
1-block  six-cylinder  engine,  rated  at  133  hp,  or  a  272  cu 
in.  Y-block  8-cylinder  engine,  rated  at  167  hp.  The  pickup 
has  five  transmissions  available;  standard,  overdrive, 
Fordomatic,  and  heavy  duty  3-  and  4-speed. 

Visibility  of  the  trucks  is  increased  by  wrap-around 
windshields  and  optional  wrap-around  rear  windows. 

Two  standard  safety  features,  safety  steering  wheel  and 
safety  door  latches,  are  introduced  on  the  new  models. 
Seat  belts  are  optional. 

Ilie  safety  steering  wheel  is  designed  with  a  rim  3  in 
above  the  horn  button  to  give  the  driver’s  chest  added  pro¬ 
tection  from  the  steering  column  in  case  of  a  crash.  The 
safety  door  latch  reduces  the  chance  that  doors  will  open 
in  an  accident,  providing  occupants  added  protection 
from  being  thrown  out  of  the  cab. 

Tubeless  tires  and  a  12-v  electrical  system  are  standard 
equipment. 

Horsepower  has  l>een  increased  in  all  engines,  by 


Air  Velocity  Meter 

Measurement  of  throat  velocities  on  ceiling  air  diffusers 
can  be  facilitated  with  the  Florite  velocity  meter  designed 
for  this  purpose  by  Bacharach  Industrial  Instrument  Co., 
Pittsburgh,  Pa.  The  instru-  _ 

inlet  fits  both 
and  square  diffus- 
ers.  Readings  are  obtained 
by  holding  the  open  end  of 
tlie  air  scoop  against  the 
diffuser  outlet.  The  range  Ar 
of  the  instrument  is  from  0  K 
to  2500  ft  per  min.  ^ 

Taking  readings  of  air  K 
discharge  velocities  at  each 

outlet  of  a  duct  system  eliminates  guess  work  and  speeds 
up  the  work  of  making  the  necessary  volume  adjustments, 
so  that  each  of  the  diffusers  will  deliver  the  specified  vol¬ 
ume  of  air. 

Full  particulars  about  the  operation  and  application  of 
the  instrument  are  given  in  Bulletin  806. 

Mora  information?  Circle  Item  27  on  postcard,  page  151. 

(Continued  on  page  120) 
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Rarely  does  a  single  building  have  the  many  varying 
temperature  requirements  of  a  medical  center.  In  this  new 
five-story  Park-Chester  Medical  Building,  for  example,  there 
are  54  zones  for  the  52  suites  occupied  by  physicians  and 
dentists.  Many  of  the  suites  have  an  inner  and  an  outer 
zone  so  outside  treatment  rooms  can  be  kept  warmer 
than  inside  waiting  and  consultation  rooms.  Heating  and 
air  conditioning  must  be  controlled  to  meet  the  different 
needs  of  laboratories.  X-ray  rooms,  lobbies,  lavatories, 
reading  rooms,  secretarial  spaces.  To  complicate  the 
problem,  this  building  owner  permitted  tenants  to  custom 
design  their  own  suite  layouts  before  construction  started, 
so  room  sizes  and  types  vary. 


for  low-cost,  remarkably 
flexible  control  of  MULTIPLE  - 
ZONE  air  conditioning  systems! 


Ntirtary-rkyiN* 
fiaur**  lUftl  on 
gay  pa»l«l  wall* 
intrigue  both  par¬ 
ents  ond  children 
who  ore  waiting 
lor  ottention  in 
office  suite  of  two 
pediatricians. 


Park-Chcsier  Medical  Bid,..  Cleveland,  has  muliiple  zonc,  year- 
round  air  conditioning  system.  Arihn$cl:  SAMUEL  K  POPKINS. 
Heerinf  6  Air  Cond$liontnt  Conirs<lor;  REFBICEaATION  SALES 
COBPOBATION,  Carrier  Distributor  for  Northeastern  Ohio.  Ctn- 
trtl  CotUmt/or:  WILLIAM  PaSSALACQUA  BUILDING  CO. 


turgeen's  weMkif  reem  I  right  I  has 
worm-looking  wood  poneling,  com¬ 
fortable  modern  furnishings,  on 
inviting,  home-like  atmosphere. 


", 

1 

„1 

u  1 

How  Barber-Colman  can  help  you  solve  medical  building  problems 


So  outstanding  were  the  results  of  the  control  system  devel¬ 
oped  for  this  Park-Chester  Medical  Building  that  the  same 
techniques  were  specified  for  other  medical  centers  in  Cleve¬ 
land  listed  below.  And  this  same  automatic  control  system 
is  being  used  extensively  throughout  the  country  with  mul¬ 
tiple-zone,  blow-through  fan  units  for  year-round  air  con¬ 
ditioning  of  several  zones  or  different  floors  of  the  same 
building.  Using  steam  or  hot  water,  and  chilled  water  or 
direct  expansion  coils,  the  one  compact  unit  supplies  condi¬ 
tioned  air  in  varying  degrees  to  each  zone,  automatically 


"CONTROLS  IT  BARBER-COLMAN"  i$  becoming  a  by¬ 
word  in  multiple-zone  air  conditioning  insullations  in 
large  or  small  buildings  in  the  Cleveland  area.  These  in¬ 
cludes 

Garfield  H(l.  Mcdual  Building  Shaker  Hit.  Medical  Building 

Parma  Medical  Building  Shaker  Medical  Building 

University  Medical  Building 


adjusted  according  to  season,  internal  loads,  solar  exposure, 
and  requirements  of  occupants.  Only  with  the  speed,  flexi¬ 
bility,  and  positive  operating  characteristics  of  electrical 
components  are  these  satisfactory  results  possible.  Let  us 
help  you  custom-tailor  installations  to  individual  needs  — 
see  your  nearby  Barber-Colman  application  engineers  or 
write  us. 

LmHATUM  KIT  —  get  literature  kit  showing  complete  array 
of  electric  controls  available  for  multiple-zone  systems.  See  how 
"Control  Centers"  provide  the  finishing  touch  to  an  advanced, 
simplified  technique 


Barber-Colman  Company 


DEPT.  W,  U02  ROCK  ST.,  ROCKPORD,  ILLINOIS,  U.  S.  A. 
PieW  0Hl€9U  In  prin€lpml  tiilt 

Aufomoltc  Controls  •  Air  Oisfribution  Products  •  Industrial  Instrumants 
Aircraft  Controls  .  Small  Motors  •  Ovardoors  ond  Oparotors  •  Moldad 
Products  .  Matol  Cutting  Tools  •  Mochma  Tools  •  Taatila  Mochirtary 
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N««i^  of  Equipment  end  Meterlels 


{Continued  from  page  118) 

Coftort  for  Dust  Colloctors 

Duet  collectors  of  both  the  cabinet  and  cyclone  type 
are  available  with  casters  as  optional  equipment  from 
Torit  Mfg.  Co.,  St.  Paul,  Minn. 

Even  though  the  units 
can  now  be  moved  from 
one  location  in  a  plant  to 
another  for  intermittent  use 
on  particle,  powder,  fume, 
and  dust  creating  equips 
ment,  the  addition  of  cas> 
ters  will  permit  the  collec¬ 
tors  to  lie  moved  more 
easily  and  quietly. 

The  casters  are  made  of 
hard  rubber,  3  inches  in 
diameter  and  1  inch  wide.  Two  of  the  casters  in  each 
set  are  provided  with  locks,  and  all  are  welded  to  the 
bottom  of  each  unit  at  the  factory. 

Seventeen  dust  collectors  and  their  adaptions  are  avail¬ 
able  with  the  casters,  ranging  from  the  160-lb  Model  54 
to  the  1130-lb  Model  122.  Shown  is  the  Mrniel  66  cabinet- 
type  collector. 

Mora  information?  Circia  Itam  28  on  postcard,  page  151. 


BoMboord  It  Add«d  to  Line 

A  new  model  in  its  line  of  baseboard  heating  systems 
has  l»een  put  into  production  by  Ejay  Baseboard  Mfg.  Co., 
Winsted,  Conn.  It  is  model  No.  600  Streamline  baseboard. 

Besides  its  modem  de¬ 
sign,  the  new  model  fea- 
t  u  r  e  s  movable  hangers 
which  adjust  themselves 
automatically  with  expan¬ 
sion  and  contraction,  thus 
eliminating  the  headache 
of  most  baseboard  heating 
systems — noise. 

The  baseboard  is  made 
of  18  gage,  sinc-prime-coated  steel  front  and  back  panels 
with  a  %’\n.  copper  core  containing  aluminum  hns.  It  is 
manufactured  in  standard  6-ft  lengths. 

Mora  information?  Circia  Itam  29  on  postcard,  paga  151. 

Slow  Oponing  Gos  Volvo 

A  gas  control  valve  for  the  control  of  gas  burners  is 
introduced  by  Sullivan  Valve  and  Engineering  Co.,  Butte, 
Mont.  The  valve  is  called  Adjusta-Flo  by  the  company. 

A  full-circle  valve  closure  gate  swings  out  of  the  way 
to  allow  an  unobstructed  flow  of  gas  up  to  the  valve’s  full 
capacity.  This  makes  its  capacity  greater  than  the  valve 
size  rating.  The  larger  capacity  reduces  the  pipe  and 
valve  size  required,  llie  gas  flow  can  be  adjusted  for  any 
required  flow  up  to  the  full  capacity  of  the  valve. 

The  damper  arm  is  adjustable  for  a  full  circle  swing. 
In  addition,  valve  opening  speeds  are  adjustable  up  to 
60  sec,  while  the  cbming  time  is  fixed  to  insure  a  fast 
shutoff. 


To  service  the  valve,  the  operator  unit  can  be  lifteil 
from  the  valve  body  after  unscrewing  four  cap  screws. 
When  servicing  the  solenoid,  there  is  no  neec  to  dis¬ 
connect  the  conduit;  remove  the  cap  screw  and  lift  off 
the  cap. 

More  information?  Circle  Item  30  on  postcard,  page  151. 

AdjuftabI#  Spe«d  Drive 

An  adjustable  speed  drive  for  a  variety  of  applications 
has  l>een  developed  by  Electric  Machinery  Mfg.  Co., 
Minneapolis,  Minn. 

Called  Ampli-Speed  the  unit  can  be  coupled  or  lielted  to 
an  existing  motor  to  provide  a  s|)eed  control  of  plus-or- 
minus  2%  for  fans,  centrifugal  pumpe,  and  compressors. 
It  is  also  designed  to  handle  constant  torque  loads  such 
as  mills,  conveyors,  ma- 
other 
it, 

the  user  a 

the  optimum 
speed;  can  change  speed 
by  a  or 

can 

can  drive 

for  develop- 

ment  work;  can  control 

the  output  of  fans,  pumps,  and  compressors  automatical¬ 
ly;  can  increase  the  efficiency  of  fan  and  pump  drives, 
and  eliminate  shocks  between  the  motor  and  load. 

The  system  consists  of  (1)  the  drive  installed  between 
the  motor  (or  other  drive)  and  the  load,  (2)  a  wall- 
mounted  magnetic  amplifier  speed  control  and  (3)  a  con¬ 
trol  rheostat  mounted  at  any  convenient  location.  The 
drive  can  be  installed  with  a  minimum  of  effort  because 
it  is  air  cooled  and  requires  no  external  cooling  system. 

The  drive  itself  consists  of  a  ring  member  connected 
to  the  input  shaft  and  driven  by  the  motor,  and  a  magnet 
member  which  is  mounted  on  the  output  shaft  and  turns 
the  load.  There  is  no  solid  physical  connection  between 
the  ring  and  magnet  member,  although  they  are  con¬ 
nected  through  two  bearings. 

The  drive  is  designed  for  use  with  motor  speeds  of 
870,  11.50,  or  1750  rpm.  Horsepower  ratings  of  the  two 
sizes  range  up  to  95  hp  for  fan-type  loads.  For  constant 
torque  loads,  the  output  ranges  up  to  75  hp,  depending 
upon  input  speed  and  required  speed  range.  Information 
on  ratings,  speeds,  and  sizes  are  available  from  Bulletin 
4400-PBD-21W. 

More  information?  Circle  Item  31  on  postcard,  page  151. 

MiHifacttif ■•pr^Miitativ* 

If  you  are  seeking  new  lines,  we  suggest  you  register 
your  name,  territory  covered,  and  present  lines  with  this 
publication.  We  get  numerous  requests  from  manufac¬ 
turers  seeking  representatives  and  by  registering  you 
pave  the  way  to  lining  up  desirable  accounts.  Write  to 
the  Editor,  Air  Conditioning,  Heating  and  Ventilating, 
93  Worth  St.,  New  York  13,  N.  Y. 

{Continued  on  }tage  122) 
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THE  ONLY 


Matehed 


COOLING  TOWERS  and  CONDENSERS 


The  Halstead  &  Mitchell  Cooling  Towers  you 
select  are  matched  by  design  to  work  with  the 
famous  Halstead  &  Mitchell  water-cooled  Con¬ 
densers.  You  need  no  longer  buy  a  high-efficiency 
cooling  tower  to  work  with  a  low-efficiency  con¬ 
denser  (or  vice-versa)  ...  a  long-life  cooling  tower 
to  work  with  a  short-life  condenser  (or  vice-versa). 


Remember  that  every  cooling  tower  you  sell  is 
planned  to  work  with  a  water-cooled  condenser— 
then  you’ll  see  why  America’s  leading  manufac¬ 
turers  of  air-conditioning  and  refrigeration  equip¬ 
ment  have  swung  to  Halstead  &  Mitchell  for  their 
original  equipment  needs  in  both  these  components. 

With  cleanability  you’ll  sell  more.  Why  sell  less? 


(luatantee! 


'The  mechanical  cleaning  of  H&M  double-tube,  counter-flow 
condensers  means  the  simplest,  least  dangerous  method  of 
restoring  new  unit  efficiency.  Whether  removing  a  heavy 
coating  of  sludge  and  scale,  or  a  thin  insulating  film  on 
the  inner  walls  of  the  copper  tubing,  the  mechanical  clean¬ 
ing  tool  restores  heat  transfer  efficiency  in  a  matter  of 
minutes.  The  result  is  lowered  discharge  pressures . . .  more 
heat  carried  off  by  cooling  water  . .  .  lower  bills.  Only  the 
impurities  are  removed  ...  the  thickm«8  of  the  copper  wall 
remains  intact,  and  the  condenser  gives  extra  years  of 
peak  service. 


on  tho  wottod  dock  surface  against  rotting  or  fungus  attack 


Only  Halstead  &  Mitchell  pressure-creosoting  can  provide  a 
guarantee  against  immediate  attack  by  fungus  and  marine  para¬ 
sites  ...  or  chemical  deterioration  from  acids  in  water. 

Added  to  this  H&M  exclusive  are  other  major  advantages. 
There’s  ultra-high  efficiency  in  the  gravity-type  water  distribut¬ 
ing  pan  which  eliminates  extra  pumping  head  required  on  spray 
type  towers . . .  and  cuts  down  on  water  losses  due  to  “atomizing” 
of  water.  And  there’s  extra-long  life  in  stainless  steel  fans  .  .  . 
and  sheet  steel  cabinets  hydraulically  painted  with  vinsynite, 
vinyl  zinc  and  chlorinated  rubber. 


At  L«adlng  Heating  and 
Rafrigeratlon  Wholaaalara 
EVERYWHERE 

Write  for  Detailed  Specifications 


BESSCMER  BUILDING  •  PITTSBURGH  PA. 
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N«wt  of  Equipmonf  «nd  Motoriait 


{Continued  from  page  120) 

Hom«  Applianc#  Th^rniostat 

An  electric  thernriufttat  of  amall,  compact  design  has 
been  developed  by  Robertshaw-Fulton  Controls  Co., 
Yoiingwood,  Fa.,  for  use  in  clothes 
dryers,  electric  room  heaters,  unit  air 
conditioners,  and  other  household  and 
commercial  appliances. 

I)esignated  FA,  the  thermostat  is  also 
useful  for  such  commercial  equipment  as 
steam  and  dry  heat  tables,  glue  pots, 
sterilizers,  poultry  brooders,  egg  washers, 
counter  griddles,  alarm  systems,  and 
wrapping  machines. 

It  is  available  in  either  direct-acting  or 
reverse-acting  types,  that  is,  either  break¬ 
ing  or  making  contact  on  a  temperature  rise,  and  carries 
Underwriters  L4iboratories  approval. 

The  size  of  the  thermostat  is  less  than  3  in.  in  the 
longest  dimension.  This  is  one  feature  that  makes  the 
thermostat  applicable  as  a  compact  temperature  control. 
Another  is  the  use  of  the  same  snap  acting  mechanism, 
which  uses  the  same  thermal  unit  employed  in  the  com¬ 
pany's  other  electric  thermostats. 

Dials,  which  are  optional  with  the  thermostat,  are  avail¬ 
able  in  standard  temperature  ranges  of  60-2.50,  100-200, 
200-40(),  and  200-550  deg  F',  and  1-10  reference  points. 
Mors  information?  Cirds  Item  32  on  postcard,  page  151. 


D«vic«  Detects  Pipe  Trouble 

A  patented  device  called  Trouble  Detector  for  use  in 
locating  defects  in  motors,  pumps  and  pipelines,  is  intro¬ 
duced  by  American  Zerlon  Corp.,  New  York,  N.  Y. 

Consisting  of  a  bent  membrane  and  tripartite,  screwed 
sound  conductor  with  an  electric  shock-protecting  and 
sound-absorbing  bar,  the  instrument  is  relatively  simple 
to  o|)erate.  The  sound  con¬ 
ductor  is  placed  against 
the  area  of  suspected 
trouble  and  the  membrane 
placed  against  the  ear. 

Knocks,  hammering, 
scratching,  squeaks,  and 
other  trouble  sounds  are 
amplified,  indicating  de¬ 
fects  due  to  wear  and  tear, 
lack  of  lubricant,  loosening  of  bolts  and  nuts  and  other 
causes.  In  some  cases,  even  the  cause  of  the  defect  will 
l>e  apparent  by  the  sound  heard.  Wry  often,  stripping- 
down  of  a  machine  or  motor  can  l>e  avoided. 

In  l(K-ating  pipeline  or  waterinain  trouble,  the  sound 
detector  is  placed  against  the  hydrant,  or  valve.  In  cases 
of  wall  pipes  or  buried  pi|>es,  the  device  can  locate  the 
defects  through  the  wall,  earth  or  other  ground  coverings. 

All  parts  of  the  detector  are  finished  in  polished  nickel. 
The  unit,  as  shown  in  the  photo,  complete  with  its  port¬ 
able  carrying  case,  is  unconditionally  guaranteed. 

An  illustrated  folder  with  complete  details  is  available. 
More  information?  Circle  Item  33  on  postcard,  page  151. 


Check  Valve  Has  No  Seat 

A  check  valve  without  a  seat  has  been  developed  by 
Techno  Corp.,  Erie,  Pa. 

Called  Technocheck,  the  valve  works  in  high  or  low 
pressure  gas,  water,  vapor,  gasoline  and  other  fluid  lines, 
giving  positive  automatic  opening  and  closing  on  a  low 
pressure  differential.  It 
works  in  other  applica¬ 
tions  such  as  anti-surge 
service  and  non-return  ap¬ 
plications. 

The  company’s  design 
employs  the  body  of  the 
valve  as  a  seat  in  order 
to  permit  unrestricted, 
straight-line  flow.  With  a 
discharge  from  a  compressor,  blower,  or  pump,  the  valve 
elements  assume  a  streamlined  position  and  allow  free 
flow.  When  the  flow  reverses,  the  valve  elements  expand 
against  the  valve  wall,  effecting  a  seal  against  a  reverse 
flow. 

Where  flow  conditions  indicate  a  need  for  sensitivity 
in  closing  or  opening  the  valve,  springs  are  applied  to 
pre-load  the  valve  in  either  direction. 

Operators,  manually  or  mechanically  actuated,  are  fur¬ 
nished  where  it  is  necessary  to  hold  the  valve  in  the 
closed  position  against  a  flow  where  the  isolation  of  the 
parts  of  a  system  may  be  required.  The  valves  may  be 
locked  in  the  closed  position  to  prevent  flow. 

The  valve  can  be  made  of  any  of  a  range  of  materials, 
including  steel,  bronze,  cast  iron,  aluminum,  stainless 
steel,  and  other  alloys. 

Standard  or  custom  designs  with  either  automatic  or 
manual  locks  are  available.  The  range  of  sizes  includes 
valves  up  to  36  in.  The  standard  valves  are  available  for 
pressures  up  to  50  psi.  Special  valves  can  be  furnished 
for  temperatures  and  pressures  up  to  500  deg  F  and  400 
psi.  Special  designs  can  be  made  for  particular  conditions. 
More  information?  Circle  Item  34  on  postcard,  page  151. 

Dolly  Adjufts  Level  of  Pipe 

A  combination  pipe  dolly,  which  reduces  pipe  handling 
time,  is  added  to  the  line  of  products  manufactured  by 
H  &  M  Pipe  Beveling  Machine  Co.,  Tulsa,  Okla.  The 
dolly  provides  for  pipe  adjustments  over  a  variation  of 
several  inches. 

Use  of  the  dolly  in¬ 
volves  setting  the  traveling 
heads  in  a  partially  closed 
position,  loading  the  pipe 
in  the  dolly,  checking  the 
level,  and  rotating  the  ad¬ 
justment  handle  to  lower  or  raise  the  pipe  until  it  is  leveled. 
Rollers  (lerinit  rotating  for  either  manual  or  automatic 
welding. 

In  addition  to  leveling  and  rolling,  the  dolly  can  be 
used  to  align  pipe.  It  handles  pipe  sizes  to  36  in.  and  is 
constructed  to  handle  a  load  capacity  of  2500  lb. 

More  information?  Circle  Item  35  on  postcard,  page  151. 

{Continued  on  page  124) 
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Cecil  Young,  Chief  Engineer,  The  Peerless  Dectric  Company,  with  Peerless  motors  in  new  NEMA  frame  sises. 


CAN  YOU  MATCH  THIS? 


Peerless  is  one  of  the  few  fan  and  blower  manu¬ 
facturers  that  builds  its  own  motors.  That's  one  reason 
why  Peerless  fans  and  blowers  conform  with  all 
standards — PFMA,  NAFM  and  NEMA.  What's  more, 
because  we  build  our  own  motors,  we  can  match 
them  to  fans  and  blowers  for  peak  performance. 

We  select  motor  characteristics  which  give  best 
results.  This  versatility  permits  us  to  equip  our  fans 
and  blowers  with  special  motors — custom-built  for  the 
jobs  they  must  perform — moving  dirty,  grit-laden  foun¬ 
dry  air;  working  in  high  heats  in  electronic  cabinets; 
operating  safely  in  hazardous  locations  where  non¬ 
explosive  qualities  are  needed;  and  operating  without 
failure  where  uninterrupted  service  is  a  must. 

Premium-built  Peerless  motors  power  famous  OEM 

TAN  AND  SLOWCR  DIVISION 

THE  PEERLESS  ELECTRIC  COMPANY 

1400  W.  MARKET  ST.  .  WARREN.  OHIO 
FANS  .  BLOWERS  .  MOTORS  .  ELECTRONIC  EQUIPMENT 


products  in  all  fields  and  are  the  choice  of  those 
manufacturers  who  insist  on  specials  rather  than  re¬ 
petitive  models.  Is  it  any  wonder  that  Peerless  Electric 
fans  and  blowers  hit  such  high  performance  levels. 

Select  the  fans  and  blowers  that  meet  all  industry 
codes — Peerless.  Check  the  Peerless  bulletins.  SDA- 
160  shows  performance  data  on  all  fans  and  forward 
curve  blowers.  SDA-200  gives  complete  data  on  back¬ 
ward  curve  blowers.  Use  the  coupon  below  to  get 
your  file  copy.  Dimension  prints  available  on  request. 

I - 1 

I  THE  PEERLESS  ELECTRIC  CO.  I 

I  WtMCII.  OHIO  I 

I  Q  Send  me  Bulletin  S0A>I60.  | 

I  Q  Send  me  Bulletin  SOA-200.  | 

I  I 

I  NAME  I 

I  TITLE  • 

I  I 

j  COMPANY  I 

I  ADDRESS  ! 
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(Continued  from  jmge  122) 

Mognetic  Clip  Holds  Gogot 

Magnetic  mounting  dipt  that  eliminate  makeshift 
mounting  brackets,  or  the 
need  for  a  flat  surface  on 
which  to  place  portable  draft 
gages,  are  introduced  by  F. 

W,  Dwyer  Mfg.  Co.,  Michi* 
gan  Ci<y,  Ind. 

Called  Magneclips,  the 
new  mounting  clips  enable 
one  man  to  take  draft  or 
pressure  readings  in  hard-to- 
reach  places. 

They  cling  to  any  steel  sur¬ 
face  with  a  15-lb.  test  grip  and  permit  a  gage  to  be  ad¬ 
justed  to  a  level  setting. 

The  clips  are  l^eing  included  as  standard  equipment 
on  ail  of  the  company's  portable  vertical  and  inclined 
manometers,  which  are  made  of  solid  plastic;  on  Nos. 
1210,  1215,  and  1230  Flextube  manometers;  and  on  the 
Series  1211  Slacktube  manometers. 

Drilled  on  one  side,  the  clips  are  fastened  with  a  self¬ 
tapping  screw  to  the  flexible  and  slack  tube  manometers. 
On  the  solid  plastic  gages,  they  simply  slide  on  by  hand 
pressure  and  are  secured  to  the  gage  by  spring  action. 
Mora  information?  Circia  Itam  36  on  postcard,  paga  151. 


EUctric  Hooting  Control 

A  line  voltage  thermostat  and  two-pole  switch  for 
<lirect  control  of  ele(;tric  heating  cable,  non-automatic 
heaters,  duct  heaters,  and  other  electric  heating  units  are 
available  from  \l'esix  Electric  Heater  Co.,  San  Francisco, 
Calif. 

.Seruitive  to  a  tempera¬ 
ture  change  of  plus  or 
minus  1  deg,  the  combina¬ 
tion  thermostat  and 
switch,  designated  DBL- 
DP,  is  rated  at  25  amp, 

24i(>v  with  a  range  of 
55  to  85  deg.  It  has  heavy 
silver  contacts  and  twin 
bi-metallic  coils  with  a 
combined  length  of  12  in. 

Controlled  heat  feed-back  [M)wers  the  thermostatic 
action  and  time-cycles  the  power  to  the  heating  unit, 
minimizing  droop  and  assuring  accurate  temperature  reg¬ 
ulation  in  both  mild  and  severe  weather.  The  uncontrolled 
heat  created  by  the  load  current  is  isolated  from  the 
thermostatic  action. 

In  the  off  position,  the  switch  breaks  both  sides  of  the 
line  in  compliance  with  National  Electrical  Code  require¬ 
ments  and  eliminates  the  need  for  a  supplementary  switch. 
The  thermostat  case  measures  3  x  4V2  in.  and  is  ivory 
colored. 

Listed  and  approved  by  Underwriters’  Laboratories, 
Inc.,  the  unit  has  all  electrical  connections  and  actions 
on  the  back. 

Mora  information?  Circia  Itam  37  on  postcard,  paga  151. 


M«tolworking  Machine 

A  new  model,  P-7,  sheet  metal  and  plate  working  ma¬ 
chine  is  announced  by  American  Pullmax  Co.,  Inc.,  Chi¬ 
cago,  111.  The  machine  operates  on  the  principle  of  the 
company's  previous  machines  with  stationary  lower  tool 
and  reciprocating  upper 
tool. 

The  new  model  has 
eight  different  speeds  and 
stroke  lengths  between 
0.0.59  to  0.244  in.  for  cut¬ 
ting  and  working  sheet 
metal  and  plate.  The  upper 
tool  can  l>e  lowered  in 
steps,  which  enables  the 
machine  to  do  a  better  job 
of  cutting  b)uvers  of  different  sizes  and  shapes  in  sheet 
metal. 

The  frame  of  the  machine  is  made  of  welded  steel  plate. 
The  machine  has  an  edge  cutting  capacity  of  9/32  in.  in 
mild  steel.  Attachments  are  available  for  straight  cutting, 
circle  cutting,  louver  cutting,  dishing,  beading,  joggling, 
edgel>ending,  and  freehand  or  irregular  cutting. 

Power  is  supplied  by  a  3-hp  motor.  The  machine  can 
also  be  equipped  with  a  power  feed  device  for  moving 
metal  through  the  cutting  tools  at  speeds  up  to  20  fpm.  It 
is  equipped  with  a  hand  wheel  attached  to  the  crankshaft, 
by  which  the  bottom  position  of  the  tool  stroke  can  be  de¬ 
termined  and  more  accurate  tool  adjustment  made  possible. 
More  information?  Circle  Item  38  on  postcard,  page  151. 


Pipa  Hanger  Iron 

Pipe  hanger  iron  is  packaged  in  lOO-ft  coils  by  The 
Paine  Co.,  Addison  HI. 

The  hanger  iron  is  %  x  20,  zinc  plated,  perforated  and 
is  packaged  in  a  corrugated  carton  that  is  self-dispensing. 
The  iron  is  marked  every  6  in.  to  simplify  measuring. 
More  information?  Circle  Item  39  on  postcard,  page  151. 

Device  Controls  Ventilator 

Motor,  gearing,  and  electronic  control  are  the  com- 
l>onents  of  a  unit  introduced  by 
Metropolitan  Greenhouse  Mfg. 

Corp.,  Brooklyn,  N.  Y.,  which 
will  automatically  open  and 
close  roof  ventilators. 

Opening  and  closing  is  done 
in  modulating  steps  with  the 
unit  automatically  stopping 
when  the  end  of  travel  has  been 
reached.  It  may  be  set  for  any 
degree  of  opening  and  will  stop 
at  any  point  of  temperature 
equalization.  The  unit  may  also  be  adapted  to  control 
other  devices  such  as  fans. 

All  the  component  parts'  contacts  are  rated  at  a  mini¬ 
mum  of  10  amp.  The  power  source  reejuired  by  the  device 
is  115v,  60  cycles,  a-c. 

More  information?  Circle  Item  40  on  potttcard,  page  151. 

(Continued  on  fxige  126) 
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FAST  SERVICE  FOR  STAINLESS  STEEL  IS  CHASE'S  SPECIALTY! 

ChaM*  V^arehouttes  and  Sales  Offices  stand  ready  to  rush  you  the 
ty|>e,  size  and  quantity  of  stainless  steel  tubing  or  pi|H*  you  need. 

You  get  the  same  kind  of  dependable  service  that  has 
made  Chase  the  nation's  headquarters  for  brass  and 
cop|>er.  Call  Chase  Utday  for  stainless  steel. 


STAINLESS 

STEEL 

pipe  and  tubing 

A 


Chase-i« 


Thr  Nation  t  Heaihfuarim  for  Hrati  &  Copper 


N«wt  of  Equipmonf  and  Maforials 


{Continued  front  page  124) 

t«plac*iii«nt  Got  Bum«r 

A  new  model  Heat  well  Inahot  power  gaa  burner  has 
been  designed  to  replace  oil 
burners  by  Hastings  Air 
Control,  Inc.,  Omaha,  Neb. 

Its  capacities  range  from  70,- 

000  to  370,0(M)  Btu  (ler  hr  I  ' 

input,  and  the  is  cer- 

tihed  by  the  AGA,  for  nat- 

ural,  LF,  and  mixed  gases. 

A  feature  of  th-*  burner  is 
the  fa(’t  that  ignition  takes  a|||jjk" 

place  before  the  blower 
is  resullA  in 


pump.  It  is  supplied  in  an  aerosol  canister  using  a  fluori- 
nated  hydrocarbon  (Freon)  propellant,  so  as  to  permit 
a  coating  over  all  surfaces.  It  is  also  useful  for  preserving 
Neoprene,  rubber,  and  graphite  seals. 

The  company  claims  its  new  product  will  not  freeze; 
will  not  evaporate;  requires  no  special  job  preparation 
to  use;  adheres  to  surfaces  until  flushed  off;  U  water 
soluble;  and  is  non-toxic,  that  is,  it  may  be  used  for 
seasonally-operated  domestic  pumps  if  properly  flushed. 

According  to  the  manufacturer,  if  a  pump  impeller 
turns  freely  at  the  time  the  material  is  injected,  it  will 
start  up  again  without  sticking  next  st^ason. 

More  information?  Circle  Item  43  on  postcard,  page  161. 


Tamper  for  Narrow  Tronchef 

A  narrow  ditch  tamper,  the  Triplex,  which  permits 
backfill  tamping  in  trenches  as  narrow  as  10  in.  and 
operaticm  at  grade  level  in  ditches  up  to  5  ft  deep  because 
of  its  adjustable  handles  is  made  by  Thor  Power  Tool 
Co.,  Aurora,  111. 

The  tamper,  mounting  three  air-powered  tampers,  is 
operated  by  one  man  and  has  a  close-coupled  design  to 
{permit  tamping  in  narrow  gas  and  water  line  trenches. 

The  handles,  which  may  be  adjusted  both  vertically 
and  horizontally,  allow  tamping  at  any  level  from  the 
surface  to  a  S-ft  depth  with  quick  adjustments. 

More  information?  Circle  Item  44  on  postcard,  page  151. 


comes 

quieter  ignition  and  does  nut  require  the  centrifugal 
switch  previously  found  on  power  burners.  The  burner 
provides  fur  a  uniform  air-and-gas  mixture.  Once  the 
unit  has  been  installed,  the  pilot,  thermocouple,  and  gas 
orifice  are  accessible  from  the  outside. 

All  models  of  the  new  burners  are  ready  for  immediate 
shipment. 

Mora  information?  Circia  Itam  41  on  postcard,  page  151. 

Thannocouplat  for  Limited  Space 

Two-wire  thermocouples  with  outside  diameters  of  % 
and  .3/16  in.  are  being  produced  by  Minneapolis-Honey- 
well  Regulator  Co.,  Industrial  Div.,  Philadelphia,  Pa. 

The  thermocouples  are  for  use  where  sensitivity  and 
accuracy  are  required  in  a  limited  space.  They  are  avail¬ 
able  in  lengths  from  6  to  72  in.  and  can  be  furnished  with 
small  open  terminal  block  assembly,  general  purpose  head, 
or  sc;rew  cover  terminal  head  assembly. 

The  specifications  of  the  thermocouples  are  given  in 
S|)ecification  Sheet  57. 

Mora  information?  Circia  Itam  42  on  postcard,  paga  151. 


Two  Arc  Weldars 

Two  engine-driven  a-c  arc  welders,  known  as  Mo<lels 
GFA2(X)  (illustrated)  and  GKA2()0L,  have  been  designed 
for  field  production  and  maintenance  welding  applica¬ 
tions  by  Air  Reduction 
Sales  Co.,  New  York, 

The  have 

been  used  in  pipe  heat- 
ing  applications,  such  as 
thawing  ice  and  evacuat- 
ing  heavy  viscous  fluids.  I 

The  welders  are  suited  i  J 

for  welding  applications 

where  a-c  or  a-c  and  d-c  electrodes  of  1/16  to  3/16- 
in.  diameter  are  required.  Rated  welding  current  is  2(X)- 
amp,  1(K)  cycle,  single-phase  with  a  1(X)%  (10-min)  duty 
cycle.  Welding  current  range  is  15  to  200  amp,  and  the 
open  circuit  voltage  is  85v.  The  welding  arc  is  stable 
because  of  the  high  fretjuency  of  the  welding  current. 

In  addition  to  welding  power,  both  models  provide  1- 
kw,  llOv  d-c  auxiliary  power.  Model  GEA200L  also  can 
be  uned  to  supply  4.5-kw,  110  to  220v,  60  cycle,  single 
phase  a-c  power,  which  is  the  same  as  that  supplied  by 
normal  power  ser\  ice  lines. 

The  machines  are  equipped  with  air-cooled,  Onan, 
10-hp  gasoline  engines.  A  feature  of  engines  of  this  type 
is  aluminum  alloy  construction  which  makes  them  light 
in  weight,  and  enables  them  to  dissipate  heat  rapidly. 

The  entire  welder  weighs  435  lb. 

Mora  information?  Circia  Itam  45  on  postcard,  paga  151. 

{Continued  on  page  12H) 


Saatonal  Pump  Protactor 

An  aerosol  product  for  eliminating  the  cause  of  stick¬ 
ing  in  seasonally-operated  pumps,  such  as  those  used  on 
cooling  towers,  evaporative  condensers,  and  air  condition¬ 
ing  water  recirculating  equipment,  is  called  Pump-Aid 
and  U  manufactured  by  Garman  Co.,  Inc.,  St.  Louis,  Mo. 

When  seast>nally-o|)erated  pumps  are  drained  for  shut¬ 
down  periods,  corrosion 
continues  to  (K;cur  within 

the  pump  housing,  which  Mm 

usually  made  from 
or  ferrous  metals.  This 
causes  sticking  of  close 
tolerance  surfaces  when 
the  pump  is  called  upon  k 
to  operate  at  the  begin-  A 

ning  of  the  following  sf*a- 

son.  even  though  the  im|>eiler  itself  may  be  non-corrosive 
bronze  or  brass. 

To  protect  against  corrosion  and  other  problems  re¬ 
sulting  from  shutdown  {leriods,  the  coating  material  is 
injected  under  pressure  through  the  drain  h«)le  into  the 
pump  housing  cavity  immediately  after  draining  the 
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PRECISELY  ACCURATE 

Draft  Control 

for  coal  fired,  oil  fired, 
gas  fired  or  gas-oil  fired 

HEATING  PLANTS 


FIELD  TYPE  for  coal  and 
oil  llrod  heating  plants 

Heavy  duty  commercial  model  in  28”  and 
32”  use*.  Heavy,  rigid  conitrucUon  asturet 
long,  trouble  free  aervice.  Stainlets  ateel  knife 
edge  bearing  for  permanent  aenaitivity.  Alao 
available  in  6”  through  24”  aizea  for  domeatic 
and  commercial  inatallationa.  Firat  choice  of 
heating  men  —  the  round  control  you  can 
level  on  any  flue. 


!  FIELD  TYPE  for  gas  and 

gas-oil  firad  heating  plants 

A  heavy  duty,  preciaion  built  control  in  aizea 
8”  through  32”  for  commercial  and  induatrial 
inatallationa.  Stainleaa  ateel  knife  edge  bear* 
inga  for  permanent  aenaitivity.  Gate  opena  in* 
ward  to  regulate  updrafta,  and  outward  to 
relieve  down*drafta.  Optional  aafety  awitch 
available  where  codea  require.  Fully  proven, 
accepted  virtually  everywhere. 


They're  real  HEA  VYWEIGHTS 

Compare  the  weight  of  a  Field  Control  to  any  other  available.  Here  ia 
proof  of  the  maaaive,  welded  conalruction,  long,  vibration*free  aervice, 
that  permita  Field'a  aupreme  accuracy. 


TkkknoM  ol  Portt 

Wt.  wiAoot 

Sit*  Control 

Goto 

Plato* 

Rtnf 

CoNof 

Cftn.  or  Goto 

14M 

16  MAMG 

16  Go. 
16  Go. 

16  Go. 

16  Go. 

Hii  t' 

MGo.Golv. 

It  Go.  Golv. 

19« 

fta 

ia  M 

16  Go. 

16  Go. 

It  Go.  Goto. 

3SB 

tOKUMG 

16  Go. 

16  Go. 

H  *9’ 

It  Gob. 

41  a 

taMAMG 
ta  MAMG 

14^. 

16  Go. 

K  «  f* 

It  Gob. 

6Sa 

14^. 

14  Go. 

«  .4' 

14  Go.  H.R.S. 

not 

3t  MAMG 

14  Go. 

14  Go. 

Hm4’ 

14  Go.  HA.S. 

140t 

FIELD  CONTROL  DIVISION 

of  H.  0.  CONKEY  L  COMPANY,  MoadoU.  III. 


Afllllataa 

Cam  MMinf  eraiimi,  liw.  •  IrMi,  TNa,  Hawa 
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N*w»of  Equipment  «nd  M«t*ri«is 


(Continued  from  page  12f>) 

BoMboordf  Add«d  to  Lino 

Kim'tric  hanrhoard  heatera,  for  home*,  officca,  and  in¬ 
stitutions,  are  available  in  900-  and  12(K)-watt  caparities, 
in  addition  to  the  6tK)-watt  models,  from  Klectromode 
Corp.,  K<K:hester,  N.  Y. 

Ela(!h  capacity  is  made 
in  m«Klels  to  operate  on 
either  120,  240,  or 
208v. 

All  basic  units  are 
SVii  in.  high  and  3  in.  wide.  The  600-watt  models  are 
32  in.  long,  the  ‘AM)-watt  are  48  in.  long,  and  the  1200-watt 
are  64  in.  long. 

An  outside  corner  piece  is  also  available,  in  addition  to 
the  inside  corner  piece;  both  have  rounded  corners.  These, 
together  with  blank  sections  for  extension,  and  right-  and 
left-hand  end  caps,  all  matching  the  basic  units,  make  it 
possible  to  install  an  unbroken  baseboard  effect  which  con¬ 
forms  to  the  design  and  dimensions  of  a  room.  The  heaters 
have  silver  grey  hamniertone  finish  which  may  be  painted 
to  blend  with  room  decor. 

Heat  is  automatically  controlled  at  the  desired  level  by 
a  wall-mounted,  low  or  line  voltage  thermostat. 

Illustrated  literature  with  specifications  is  available. 
Mora  information?  Circia  Itam  46  on  postcard,  paga  151. 

Cost  Iron  Pipo  Fittings 

Short-radius  90-deg  and  45-deg  cast  iron  fittings,  with 
driving  lugs,  are  additions  to  the  pipe  fitting  line  of  Line 
Material  Co.,  Milwaukee,  Wis.  The  fittings  are  designed 
for  use  with  .3-in.  L-M  Perma-Line  pipe. 

Ilie  drive-type  fittings  require  no  calking  and  will  with¬ 
stand  head  pressures  that  exceed  the  specifications  of 
Commercial  Standard  (]SI  l6-.'>4.  They  are  rust-proofed 
by  a  hot-dip  prin-ess. 

Mora  information?  CircIa  itam  47  on  postcard,  page  151. 


Applionco  Volvo  Tostor 

Appliance  si^rvice  men  can  test  8-6)  and  other  thermo- 
magnetic  devices,  including  thermocouples  and  thermo¬ 
piles,  without  shutting  down  the  appliance  by  using  an 
automatic  shutoff  tester  manufactured  by  Utilities  Instru¬ 
ments  l)iv.,  Computer-Measurements  Corp.,  North  Holly¬ 
wood,  Calif. 

Called  the  Dete<  tron  T-8,  the  tester  will  locate  trouble 
in  thermo-magnetic  and  other  valves  because  it  o|)erates 
as  a  continuity  tester.  The 
continuity  teat  permits  the 
tracing  of  wiring  in  ranges, 
dryers,  switches,  and  auto¬ 
matic  defrost  and  ice-maker 
circuits,  as  well  as  switches 
that  open  and  close.  It  has 
eight  switch  positions  rep¬ 
resenting  various  current 
valves  ranging  from  13  to 
.56.5  milliamperes.  Rather 
than  rely  on  just  the  high  and  low  positions,  the  added  6 


positions  have  been  incorporated  in  order  to  distribute 
the  current  requirement  more  accurately  for  each  device. 
Switch  positions  for  the  more  common  valves  are  printed 
on  the  inside  of  the  tester  case,  or  are  available  on 
request. 

A  feature  of  the  tester  is  that  the  service  man  can 
leave  it  attached  to  the  appliance  to  supply  the  needed 
current  to  o|>erate  the  valve  until  permanent  repairs  can 
be  made.  The  cost  of  the  tester  makes  it  feasible  for  a 
service  man  to  carry  a  numl>er  of  them  for  use  when 
needed. 

Weighing  1  lb,  the  unit  is  powered  by  one  size-D  flash¬ 
light  cell.  Its  size  is  2  x  2^2  x  3  in. 

More  information?  Circle  Item  48  on  postcard,  page  151. 


Stick  Repairs  Zinc  Coatings 

An  improved  metal  alloy  stick,  called  ReCalv,  is  avail¬ 
able  from  RotoMetals,  San  Francisco,  Calif.,  for  regal¬ 
vanizing  areas  where  the  zinc  coating  (of  galvanized 
sheets,  shapes,  and  fittings)  has  been  damaged  or  de¬ 
stroyed  by  welding,  flame-cutting,  bending,  or  the  like. 

The  regalvanizing  metal  stick  may  be  rubbed  over  the 
weld  or  other  hot  surface  to  be  recoated.  It  melts  and 
bonds  at  temperatures  as  low  as  6K)  deg  F.  No  flux  or 
other  pretreatment  is  required  other  than  knocking  or 
brushing  off  loose  scale. 

More  information?  Circle  Item  49  on  postcard,  page  151. 


Indicators  Approved  by  UL 

Liquid  indicators  called  E-Z-See  and  manufactured  by 
Remco,  Inc.,  Zelienople,  Pa.,  for  residential,  industrial 
and  automotive  air  conditioning  and  refrigeration  have 
Iwen  appnived  for  listing  by  Underwriters  I^aboratories. 
The  approval  covers  electro  tin-plated  steel  liquid  indica¬ 
tors  in  flare  sizes  to 
%-in.  SAE  and  sweat 
sizes  %  to  ’^-in.  01). 

The  pyrex  glass  view¬ 
ing  tubes  used  in  the 
indicators  have  a  safe 
working  pressure  of  .300 

psi  with  a  .3-to-l  safety  factor.  They  therefore  comply 
with  the  minimum  requirements  of  Underwriters  Labora¬ 
tories  for  1.300  psi  with  Freon-22. 

The  indicators  are  used  in  all  ty|)e.s  of  refrigeration  and 
air  conditioning  systems.  They  are  especially  important 
on  air  conditioning  c<|uipment  where  the  low  side  of  the 
system  is  working  at  a  high  suction  pressure  and  there  is 
no  frost  line.  In  such  use,  the  liquid  indicator  is  required 
in  order  to  determine  whether  or  not  there  is  ample  re¬ 
frigerant  charge  in  the  system. 

All  8pring-ty|)e  indicators.  Nos.  277,  478  and  377,  have 
double  port,  oval  viewing  openings.  Types  277  and  478, 
Ii(|uid  indicators,  are  available  with  ’f  A.  Yi,  and  •'jK-in. 
male  x  male  or  male  x  female  flare  fittings.  Type  377 
indicator  is  available  in  male  x  male  and  male  x  female 
flare  sizes  Y4,  %,  and  Vif'n. 

More  information?  Circle  Item  50  on  postcard,  page  151. 

(Continued  on  page  1.30) 
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,DOUtH^^ 


CORPORATION  15  Centra  Pork  •  Rochostor  3,  N.  Y. 


mmi  AIR  ELECTRONICALLY 
^ecfix)  - 


*  Eiimin.f  SMOKE.  AIRBORNE  OUST.  POLLEN 

IN  ALL  TYPKS  OP  VKNTILATINO  SYSTKRMS 


WITH 


3ecfno-fr4yA’ieK< 


PRKClPITATORS 


INDUSTRY 


Giv*  your  plont  tostod.  oconomicol 
cloon  air  profoction. 


MachonkoMy 
Clam  Air 


Based  on  the  “elec'tnistalic  principle  of  precipitation”, 
(-H)  charged  dirt  drawn  to  (— )  charged  collector 
plates,  Electro-Stay  new  rrmme*  more  than  90%  of  dirt 
parliclet  and  returns  clean  air.  Dust,  smoke,  scxit  and 
nucroscopic  particles  (as  small  as  1/250,000  of  an  inch 
in  diameter)  are  removed.  Electro-Stay  new  improves 
efficiency,  quality-control,  and  its  extremely  low  main¬ 
tenance  cost  makes  operation  economical. 


BactronicaNy 
Claon  Air 


HOME 


Announcing  An  Eloctro-Sfoynow 
For  A  Moro  Comforfablo  Homol 

Flasily  installed  in  any  forced  air  circulating  system, 
the  compact  Electro-Stay  new  Home  Precipitator  dis¬ 
tributes  air  with  over  90%  dust,  dirt,  pollen  removed. 
The  tame  electrottatic  filtration  use<l  so  succintsfully  in 
other  Electro-Stiiynew  units  will  rtsluce  cleaning  and 
fuel  costs.  The  Electro-Staynew  ffome  Precipitator 
brings  symptomatic  relief  to  persons  allergic  to  air- 
Ixirne  particles.  It's  economk'al  to  operate  . . .  actually 
uses  less  current  than  a  5U  Watt  light  bulb! 


Operates  on  stand¬ 
ard  electric  house 
current. 

No  moving  parts  to 
get  out  of  order. 


Wrir«  for  lulletin 
400 — Electro-  Stoyne  w 
Industrial  Precipitator 
ftulletin  440— Electro-Staynew 
Home  Precipitator 
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iCotUinued  from  pofie  128) 

SaMboord  HMtiiHl  Smt» 

Two  heating  elemenU  and  a  cover  assembly,  designed 
for  residential  baseboard  heating,  are  announced  by 
Slant-Fin  Radiator  G>rp.,  Richmond  Hill,  N.  Y. 

'Fhe  heating  elements,  BB-1  and  BB-2,  augment  the 
com()any's  standard  line  of  baseboard  units  for  steam 
and  hot  water  heating  systems.  The  BB-1  element  com¬ 
bines  l-in.  nominal  cop¬ 
per  tube  with  aluminum 
fins  for  high  capacity  out¬ 
put.  BB-2  elements  are 
fabricated  of  l-in.  nomi¬ 
nal  copper-l)earing  tube 
with  steel  fins. 

Use  of  the  l-in.  diame¬ 
ter  tubing  permits  longer 
series  loop  installations. 

The  high  capacity  ratings, 
approved  by  the  IBR,  require  less  linear  footage.  Both 
elements  are  furnished  in  stiK-k  lengths  of  2,  2Vli,  3,  4,  5, 
and  6-ft.  , 

The  cover  assembly,  Ty|)c  A,  has  been  designed  to 
provide  a  functional,  modern  enclosure  for  either  of  the 
new  heating  elements.  The  support  brackets  are  welded 
at  the  factory  to  reduce  installation  time  and  labor.  The 
assembly’s  components  are  snapfied  into  place,  and  the 
covers  are  available  in  pre-cut  lengths  of  2V^,  3,  4,  5, 
6,  and  8  ft.  lliey  can  be  used  for  either  flush  or  recessed 
installations. 

ITie  company  will  continue  to  fabricate  the  lV4-in.  IPS 
steel  BB-3  element  and  the  Type  B  sloping-top  enclosure. 
These  units  are  available  in  lengths  from  2  through  12  ft. 
Mora  information?  Cirda  Itarn  51  on  postcard,  page  151. 


Cond«ntotion  R«tum  Units 

A  line  of  condensation  return  units,  called  Apco-matic, 
is  introduced  by  Aurora  Pump  Div.,  The  New  York  Air 
Brake  Co.,  Aurora,  III.  Similar  to  the  company’s  Type  LR 
but  equipped  with  larger  receiver  tanks  for  use  where 
additional  condensate  storage  capacity  is  desired,  the  new 
HR  units  are  designed  for  use  with  heating  systems  having 
ratings  from  800  to  10,000  EDR,  and  pressures  up  to 
80  psi. 

The  Type  HR  units  are  offered  in  both  simplex  (single 
pump)  and  duplex  (twin  pump)  models;  the  latter  are 
designed  to  return  the  condensate  to  two  boilers  or,  when 
connected  to  a  single  boiler,  to  provide  built-in  stand-by 
facilities. 

Both  models  are  automatic  in  operation,  and  both  have 
a  vertical,  turbine-type  pump  design.  The  pumping  unit 
is  made  of  bronze  and  is  resistant  to  corrosive  action. 

The  pump  and  motor  assembly  is  close-coupled,  de¬ 
signed  without  shaft  bearings,  and  mounted  on  resilient 
synthetic  rubber.  A  mechanical  seal  prevents  leakage. 

Made  of  cast  iron,  the  receiver  has  a  25-gal  capacity,  the 
return  opening  is  16  in.  from  the  floor,  thereby  permitting 
connections  to  low  return  lines. 

Duplex  models  can  be  furnished  equipped  with  a  me¬ 
chanical  alternator  which  normally  operates  the  pumps 


alternately.  Under  peak  conditions,  both  pumping  units 
are  automatically  placed  in  operation.  When  the  load  is 
again  reduced  to  the  point  where  a  single  pump  can  handle 
it,  alternate  cycling  is  automatically  resumed. 

More  information?  Circle  Item  52  on  postcard,  page  iSl. 


Traps  for  Fast  Hooting 

A  line  of  float  and  thermostatic  tra|)s  for  removing  air 
and  condensate  in  low  pressure  steam  systems  is  available 
from  Strong  Steam  Specialties  Div.,  Strong,  Carlisle  & 
Hammond  Co.,  Cleveland,  Ohio.  The  removal  action 
speeds  heating  and  improves  operation  at  pressures  up  to 
15  psi;  it  also  prevents  the 
trap  and  connecting  pip¬ 
ing  from  becoming  air- 
bound. 

The  traps’  dual  operat¬ 
ing  functions  are  per¬ 
formed  by  an  expanding 
thermal  element  and  a 
ball  float  mechanism.  At 
low  tem[)eratures,  the 
thermal  element  is  contracted,  permitting  unrestricted  re¬ 
moval  of  air  to  the  outlet  side.  As  the  temperature  in¬ 
creases,  the  thermal  element  expands  and  closes  the  outlet, 
sealing  the  trap  against  the  escape  of  steam. 

The  ball  float  mechanism  is  designed  to  keep  the  outlet 
valve  closed  until  the  condensate  level  reaches  a  predeter¬ 
mined  height.  As  the  condensate  level  continues  to  rise, 
the  ball  floats  upward,  the  outlet  valve  is  opened,  and 
condensate  flows  from  the  trap. 

All  pipe  connections  are  located  on  the  body,  with  in¬ 
lets  and  outlets  on  each  side  clearly  marked.  All  internal 
working  parts  are  attached  to  the  cover  making  them  ac¬ 
cessible  for  cleaning  or  maintenance.  The  cover  may  be 
removed  without  disturbing  pipe  connections. 

Body  and  cover  are  made  of  gray  iron ;  valve  and  seat, 
and  spring  fulcrum  are  stainless  steel.  Other  precision 
parts  in  the  valve  lever  and  bracket  assembly  are  made 
of  brass.  The  thermostatic  element  consists  of  a  thermo¬ 
stat,  an  integral  seal,  a  gasket,  a  lockwasher,  a  cage,  and 
a  nut  assembled  in  a  single  unit,  factory-set  and  sealed. 
More  information?  Circle  Item  53  on  postcard,  page  151. 


Tape  Soolt  Ducts 

A  tape  for  simplifying  the  installation  of  heating  and 
air  conditioning  systems  is  announced  by  Permacel  Tape 
Corp.,  New  Brunswick,  N.  J.  The  silver,  cotton  cloth  tape, 
designated  No.  691,  is  produced  and  tested  for  sealing 
duct  work  in  heating,  ventilating,  and  exhausting  systems, 
holding  building  insulating  materials,  and  bundling  sheet 
metals. 

Constructed  of  plastic-coated,  cotton  cloth  backing,  the 
tape  is  ().UI4  in.  thick,  with  a  tensile  strength  of  55  lb  per 
in.  of  width.  It  is  water  and  moisture-resistant  and  seals 
air  leaks. 

The  tape  is  designated  and  certified  to  meet  Federal 
Specifications  PPP-T-0060  and  JAN-P-127. 

More  information?  Circle  Item  54  on  postcard,  page  151. 

{Concluded  on  page  132) 
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{Concluded  from  {Mge  13()| 

Burner  for  Several  Plants 

An  oil  burner  that  may  l>e  inatalled  in  steam,  hot  water, 
or  warm  air,  heating  plants 
lias  been  put  into  produc¬ 
tion  by  Bethlehem  Foundry 
&  Machine  Co.,  Bethlehem, 

I'a. 

Named  the  B<*lhlehemite, 
the  jiuiner  is  available  in 
two  models,  namely.  Model 
X'l,  0.75  to  1..35  gph,  and 
Model  X-2,  1,  4  to  2.0  gph. 

The  burner  housing  is  a 
<‘asting  large  enough  to  prevent  a  roaring  flame  and  is  free 
of  vibration.  The  design  of  the  vanes  of  the  diffuser  in¬ 
sures  turbulence  of  the  air  and  oil  mixture  for  l>etter  com¬ 
bustion. 

No  parts  of  the  burner  are  exposed  which  may  be  dam¬ 
aged  by  accidental  contact.  All  its  vital  parts  arc  protected. 
Mora  infornsation?  Circia  Itam  55  on  postcard,  paga  151. 

Midgot  Gas  Dryar 

A  solid  desiccant  ty(ie  dynamic  dehumidihcr  for  drying 
small  volumes  of  compressed  gasses  to  sub-zero  dewpoints, 
is  made  by  Industrol 
<]orp.,  Koselle  Park, 

N.  J. 

Offered  in  three  sizes 
the  dryer  is  completely 
automatic,  electrically 
regenerated,  and  suffi¬ 
ciently  compact  for  wall 
or  bench  mounting.  It 
can  provide  drying  for 
compressed  gas  systems 
in  a  variety  of  industrial  and  laboratory  applications. 

1'he  three  models  of  the  dryer  can  be  furnished  with 
panel  mounted  moisture  indicators.  They  can  also  be 
altered  for  manual  o{)eration,  outdoor  installation,  special 
operating  pressures  and  explosion-proof  construction. 
Mort  information?  Circia  Itam  56  on  postcard,  paga  I5I. 


DoubU  Barral  Stud  Drivar 

A  stud  driver,  Model  455,  with  interchangeable  bar¬ 
rels  that  adapt  the  tool  to  standard  or  heavy-duty  jobs 
is  lieing  placed  on  the  market  by  Remington  Arms  Co., 
Inc.,  Bridgeport,  Conn. 

The  interchangeable  barrels  permit  the  use  of  different 
power  loads  to  deliver  impacts  of  varying  force.  Elach 
power  load  is  designed  to  penetrate  structural  materials 
when  used  with  alloy  steel  studs  of  specific  diameters, 
lengths,  and  purposes. 

An  operator  can  change  barrels  to  convert  ^‘in.  stud 
capacity  to  %-in.  studs  without  leaving  the  job.  A  disc 
attachment  on  the  heads  of  studs  {lermits  the  operator  to 
drop  studs  into  the  barrel  chamber  without  forcing,  and 
a  slide  ejector  of  spent  power  loads  clears  the  chamber 
fur  another  charge. 

The  stud  driver  accommodates  twenty-five  t)|)es  of 


•/4-in.  studs  ranging  in  length  from  1  in.  to  3*4  in.,  or 
twelve  types  of  %-in.  studs  of  lengths  from  in.  to 
4%  in. 

Constructed  of  polished  aluminum  and  hardened  steel, 
the  stud  driver  can  be  adjusted  to  two-handed  operation 
where  regulations  require  it  by  the  removal  of  a  set 
screw.  The  tool  can  l>e  carried  and  U  useful  for  anchor¬ 
ing  fastenings  in  corners  or  other  hard-to-reach  places. 

Straight  driving  can  l)e  done  with  the  driver,  whether 
set  for  one-  or  two-hand  operation,  because  of  a  design 
feature  that  renders  the  tool  ino|)erable  if  it  is  inclined  at 
more  than  a  minimum  safe  angle  to  a  smooth  work  sur¬ 
face. 

The  stud  driver  cocks  only  when  depressed  against  the 
work;  as  soon  as  pressure  is  released,  the  tool  uncocks. 
Safety  guards,  standard  or  special,  are  fitted  to  the  tool 
by  clamping  them  on.  All  guards  rotate  360  deg,  and  the 
snap  lock  U  actuated  by  a  thumb  lever  on  the  lower 
housing,  permitting  changeovers  when  various  guards 
are  in  use. 

A  disc  attachment  on  the  studs,  colored  green  to  iden¬ 
tify  the  product,  serves  as  a  guide  fur  straight  driving, 
seals  gases  behind  the  stud  for  consistent  ()enetration, 
and  facilitates  the  loading  process. 

More  information?  Circle  Item  57  on  postcard,  page  151. 


Vibration  Mountings 

A  line  of  general  purpose,  steel  spring  vibration  mount¬ 
ings  has  l)een  develo|)ed  by  T.  R.  Finn  &  Co.,  Inc.,  In¬ 
dustrial  l)iv.,  Hawthorne,  N.  J. 

Designated  Finnflex 
Ty()e  SB,  the  mountings 
c«)mbine  the  characteris¬ 
tics  of  steel  springs  with 
damping,  sway,  and 
thrust  control  elements. 

They  consist  of  a  cast 
semi-steel  housing  con¬ 
taining  helical  steel 
springs,  rubber  thrust 
bum{)ers.  Nylon  dampers,  and  a  steel  base  plate  with  sway 
control  assemblies.  A  dual-purpose  bolt  secures  the 
mounting  to  the  machine  and  also  provides  for  a  means 
of  leveling. 

Nylon-lined,  pre-compressed,  cylindrical  rubber  bump¬ 
ers  absorb  thrusts  in  horizontal  directions.  The  liners 
protect  the  rubber  from  abrasion.  Because  of  the  low- 
friction  characteristics  of  Nylon,  thrust  control  is  ob¬ 
tained  without  an  undue  increase  in  vertical  stiffness. 

Damping  is  also  provided  by  the  liners  which,  equipped 
with  wear  compensating  gaps,  are  pressed  around  steel 
studs  by  the  pre-compressed  rubber  thrust  bumpers. 
Wear  is  taken  up  and  proper  adjustment  is  maintained 
automatically. 

The  vibration  mountings  are  available  with  rubber- 
bottomed,  non-walking  baseplates  which  eliminate  creep¬ 
ing  or  walking  of  the  equipment  and  the  need  to  lag  the 
mountings  to  the  floor.  The  line  consists  of  41  standard 
sizes,  ranging  in  rated  load  capacity  from  KX)  to  6500  lb, 
with  higher  load  capacities  available. 

More  Information?  Circle  Item  58  on  postcard,  page  151. 
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FLEXIFLO 


SQUARE  HAR  Series  with  adjustable  vanes  for  vol 
ume  control. 


RECTANGULAR 


The  FLEXIFLO  Types  HARC  and  HART  adjust¬ 
able  square  diffusers  answer  a  long  felt  need  for 
outlets  to  provide  complete  adjustability  with  un¬ 
varying  air  pattern.  The  effective  area  of  the 
FLEXIFLO  is  infinitely  variable.  Because  all  blades 
move  simultaneously  when  the  control  knob  is 
moved  up  or  down,  air  volume  can  be  controlled 
with  great  precision. 

FLEXIFLO  TYPE  MP  diffusers  are  mode  to  order 
in  all  rectangular  shapes  for  1  -,  2-,  3-  and  4-way 
blows  to  accommodate  rooms  of  irregular  shape. 
The  diffusion  pattern,  because  of  the  special  con¬ 
struction  and  angle  of  the  horizontally  tipped 
vanes,  is  parallel  to  the  ceiling  in  all  cases.  Fast 
air  mixture  and  temperature  equalization  are  as¬ 
sured.  Supply  air,  passing  through  the  wide  open¬ 
ings  between  the  vanes,  is  not  inhibited  by  un¬ 
necessary  obstructions,  thus  affording  extremely 
quiet  operation  at  recommended  neck  velocities. 
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PuhlicatUm$  abstracted  in  this  department 
should  he  ordered  direct  from  publisher. 

DESIGN  OF  HEATING  AND  VENTILATING  SYSTEMS 

D««ign  of  ffeating  and  Ventilating  SysteinA,  by  F.  W. 
Hutchiniion,  professor  of  mechanical  engineering  at  the 
University  of  California,  offers  a  ready  means  for  solv* 
ing  complex  formulas  in  the  mathematical  areas  of  design 
by  the  use  of  96  working  charts,  accompanied  by  explana¬ 
tory  text  and  examples.  It  deals  primarily  with  engineer¬ 
ing  science  as  applied  to  system  design  rather  than  with 
the  engineering  art  of  selecting  and  integrating  such  ele¬ 
ments  as  are  available  in  standard  form.  'The  treatment  is, 
therefore,  selective  and  places  emphasis  on  problems  which 
require  the  rational  application  of  engineering  knowledge 
rather  than  on  those  elements  which  are  selected  or  de¬ 
signed  on  an  empircal  basis.  Considerable  space  is  given 
to  panel  heating,  stilar  heating,  and  airway  design. 

In  the  two  sections  of  the  book  dealing  with  load  evalu¬ 
ation  and  with  combustion,  analyses  and  graphs  are  pre¬ 
sented  of  value  to  designers  of  heating  systems.  Treatment 
of  these  subjects  differs  somewhat  from  the  conventional, 
because  emphasis  has  lieen  placed  on  simplifying  the 
problem  and  conserving  the  time  of  the  design  engineer. 

An  important  feature  of  the  book  is  the  full  page  graph¬ 
ical  solutions  of  the  most  important  equations  in  each 
chapter.  In  many  cases,  use  of  the  graphs  will  entirely 
eliminate  calculation,  while  in  others,  the  graphs  serve  to 
minimise  the  mathematical  work  needed  in  solving  equa¬ 
tions.  Onstruction  of  the  graphs  is  such  that  each  can  l>e 
read  with  an  accuracy  at  least  as  great  as  that  of  the  equa¬ 
tion  from  which  it  is  constructed. 

Another  feature  is  the  inclusion  of  complete  design  data 
for  systems  which  operate  with  intent  to  utilize  partial 
solar  heating  through  the  use  of  large  windows.  It  is  be¬ 
lieved  that  this  is  the  first  text  on  heating  to  include  engi¬ 
neering  data  on  this  increasingly  important  subject.  Much 
of  the  engineering  information  for  this  section  is  based 
on  research  conducted  by  the  author. 

The  discussion  of  comfort  takes  into  account  all  ele¬ 
ments  demonstrated  as  within  the  province  of  engineering 
control.  (Chapters  on  load  determination  include  complete 
discussions  of  transmission  losses,  intermittent  heating, 
ventilation  and  humidification  loads,  and  losses  from 
ducts  and  pipes.  The  chapter  on  air  distribution  offers 
a  means  of  evaluating  friction  loss  in  all  elements  of  the 
system  and  presents  design  methods  with  graphical  solu¬ 
tions  to  problems  in  fan  selection,  power  requirements 
and  {>erfurmance.  Design  procedures  are  set  forth  for 
conventional  heating  systems  of  all  types. 

Design  of  Heating  and  Ventilating  Systems,  by  F.  W. 
Hutchinson.  Cloth  bound,  6x9  inches,  320  pages.  Pub- 
lished  by  The  Industrial  Press,  93  Worth  Street,  New 
York  13,  N.  Y.  Price,  $7. 

POWER  PLANT  MANAGEMENT 

Management  is  a  process  of  making  proper  decisions, 
and  this  book  is  designed  to  aid  all  levels  of  management 
in  making  good  decisions  regarding  power  plants  so  that 


iiic  plant  iiiaj  I  uii  Biiiuuiuij  aiiu  truiciciiiij. 

Henderson  F.merick,  the  author  of  Power  Plant  Manage¬ 
ment  is  Chief,  Industrial  Division,  the  Marine  Bureau, 
Panama  Canal  Company. 

He  shows  how  to  interpret  the  whole  range  of  power 
plant  data,  how  that  data  can  be  used  to  guide  manage¬ 
ment  in  making  correct  decisions.  Supervisory  techniques 
are  explained  from  the  selection  of  equipment  and  its 
safe  and  efficient  operation,  to  the  hiring  and  training 
of  supervisors  and  operators. 

The  text  is  divided  into  three  parts — problems  of  plant 
design,  problems  of  administration,  and  problems  of 
plant  operation.  Each  part  has  a  number  of  chapters  and 
some  of  the  subject  matter  covered  follows: 

To  buy  power  or  make  it;  electrical  and  miscellaneous 
problems  of  design;  the  storage  and  handling  of  fuels; 
problems  of  space;  the  outdoor  power  plant;  preparing 
specifications;  buying  used  equipment;  top  management 
and  the  boiler  plant;  the  importance  of  establishing 
power  plant  values;  safety  in  the  power  plant;  how  to 
train  plant  personnel;  problems  of  plant  personnel; 
guarding  against  plant  fires;  how  to  select  and  buy  fuels; 
costs,  causes  and  cures  of  smoke;  evaluations  of  plant 
water  treatment;  management  and  maintenance. 

Power  Plant  Management,  by  R.  H.  Emerick.  Cloth 
bound,  6x9  inches,  339  pages.  Published  by  McGraw- 
HiU  Book  Co.,  330  W.  42  St.,  New  York  36,  N.  Y.  Price, 
$6.50. 

NDHA  PROCEEDINGS 

The  National  District  Heating  Association  has  just 
published  the  official  proceedings  of  the  44th  annual 
meeting  held  at  Lookout  Mountain  Hotel,  Lookout  Moun¬ 
tain,  Tenn.,  June  9  to  12,  1953.  The  proceedings  contains 
the  various  papers  and  committee  reports  presented  at 
the  1953  convention,  and  the  association’s  membership 
list. 

Proceedings  of  the  NatioruU  District  Heating  Associa¬ 
tion.  Cloth  bound,  6x9  inches,  251  pages.  Published 
by  the  National  District  Heating  Association,  827  North 
Euclid  Ave.,  Pittsburgh  6,  Pa.  Price,  $10. 

•  •  • 

Room  Air  Conditioners — Air  Conditioning  and  Refrig¬ 
eration  Institute  has  issued  Standard  110-55  ARI  Stand¬ 
ard  for  room  air  conditioners.  There  is  a  section  on  rat¬ 
ing  requirements  which  ties  in  manufacturing  tolerances 
with  published  capacity  and  other  ratings  and  also  in¬ 
cluded  for  the  first  time  is  the  minimum  power  factor 
values  recommended  by  the  ARI  and  the  electric  utility 
industry.  Air-Conditioning  and  Refrigeration  Institute. 
1346  Connecticut  Ave.,  N.  W.,  Washington  6,  1).  C. 

Industrial  Hygiene  Foundation  Reprints — A  number 
of  articles  by  members  of  the  Industrial  Hygiene  Founda¬ 
tion  that  have  appeared  in  several  publications,  are  avail¬ 
able  free  as  reprints.  They  are  Proposed  Program  in 
Ergonomics — Human  Engineering,  by  Theodore  F.  Hatch, 
professor  of  industrial  health  engineering.  Graduate 
(Concluded  on  page  150) 
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NOVEMIER,  If 55,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


This  photograph  shows  on*  of  th*  stator  winding 
mochinas  us*d  on  Wognar's  h*rm*tic  motor  pro* 
duction  iin*s.  Th*s*  machin*s,  •sp*ciaiiy  designed 
by  Wagner  engineers,  are  part  of  Wagner'i 
modern  motor  production  faciiities. 


POLYPHASE— 1  to  10  hp, 

3  phase,  60  cycle,  208,  220,  or 
440  V.  Squirrel  cog*. 


Wagner  Hermetic  Meters  •••  built  to  gi' 
better  sealed-unit  performance 


hermetic  motor  assembly  lines. 

That’s  why  repetitive  surge  tests 
and  dielectric  tests  are  given  to 
every  Wagner  hermetic  motor 
stator.  And  that’s  why  every  rotor 
that  goes  into  a  Wagner  hermetic 
motor  is  given  an  individual  speed 
test.  It’s  this  exacting  kind  of 
quality  control  that  contributes 
to  the  long  service  life  of  each 
Wagner  hermetic  motor. 

When  your  motor  drives  are  to  be 
hermetically  sealed,  it’s  to  your 
advantage  to  specify  iVuffner  for 
use  on  your  equipment.  Get  the 
facts  . . .  call  the  nearest  of  our 
32  branch  offices,  or  write  us. 


When  you  design  or  build  a  re¬ 
frigeration  condensing  unit  that 
is  to  be  hermetically  scaled — 
choose  your  motor  drive  with  care. 
Remember,  it’s  your  product  that 
the  user  blames  if  the  motor  fails. 
But,  if  you  use  a  Wagner  motor, 
our  reputation  is  at  stake,  too. 
For  that  reason,  we  can’t  be  satis¬ 
fied  to  make  just  another  her¬ 
metic  motor  ...  we  can’t  be 
satisfied  to  merely  meet  industry 
standards. 

That’s  why  only  the  newest  and 
best  production  tools  available 
anywhere  are  used  on  Wagner’s 


SINOLE-PHASE  ^ 

Va  to  5  hp,  60  cycle, 

115  or  230  V.  Split-Phase, 
Capacitor-start  induction  run. 
Capacitor-start  and  run. 


See  our  •ahiWi  et  the  9th  fxpesMen  Air  CendHiening  end  Refrigerotien 
Industry,  Atlantic  City— Nev.  3S4>*<.  1— ieoth  No.  237 


ELECTIIC  MOTOIS  •  TIANSFOIMEIS  •  INDUSTIIAl  IIAIES  •  AUTOMOTIVE  HAKE  SYSTEMS-AII  AND  HVDIAUUC 


DECRiE-DAYS  FOR  SEPTEMBER'  1955 


(A)  Airport  rm4imgtj(C)CHr  r««4ingt:  (O)  ktadirngg  M  •  poiat  on  oauUita  ol  city. 


Aia  CoMDiTioaiNo.  Hbatimo  abb  VaaTiLAriao'a  2Sth  Year  of 

Publication  of  Monthly  Degree-Day 

DaU 

CHy 

September 

Season  to  September  30, 

Incl.* 

1955 

1  1954 

1  Normal 

1955-56  1 

1954-55 

1  Noraul 

Abilonc,  Texas  (A)  . 

0 

0 

0 

— ^ - o~ 

0 

5 

Albony,  New  York  (A) . 

174 

157 

139 

154 

157 

139 

Albuquerque,  New  Mexico  (A) . 

1 

3 

10 

1 

3 

10 

Alpeno,  Michigon  (C)  . 

217 

205 

215 

217 

205 

215 

Anaconda,  Montana  (C)  . 

363 

297 

335** 

363 

297 

335** 

Asheville,  North  Corolirta  (C) . 

1 1 

14 

50 

1 1 

14 

50 

Atlonto,  Georgio  (A) . 

0 

0 

8 

0 

0 

8 

Atlantic  City,  New  Jersey  (C) . 

25 

16 

29 

25 

16 

29 

Augusta,  Georgia  (A)  . 

0 

0 

0 

0 

0 

0 

Baltimare,  Maryland  (C)  . 

24 

2 

29 

24 

2 

29 

Blllirtgs,  AAontana  (A)  . 

239 

174 

194 

239 

174 

194 

Binghamton,  New  York  (C) . 

148 

125 

141 

148 

125 

141 

Birminghom,  Alobomo  (A) . 

0 

1 

13 

0 

1 

13 

Bismarck,  North  Dakota  (A) . 

252 

251 

227 

252 

251 

227 

Block  Island,  Rhode  Islond  (A) . 

74 

94 

88 

74 

94 

88 

Boise,  Idoho  (A)  . 

192 

145 

135 

192 

145 

135 

Boston,  Massochusetts  (A) . 

85 

107 

77 

85 

107 

77 

Bozeman,  Montano  (C) . 

338 

266 

336** 

338 

226 

336** 

Buffolo,  New  York  (A)  . . 

137 

132 

122 

137 

132 

122 

Burlington,  lowo  (A)  . 

56 

47 

83 

56 

47 

83 

Burlington,  Vermont  (A)  . 

229 

224 

172 

229 

224 

172 

Butte,  Montana  (C) . 

360 

308 

344** 

360 

308 

344** 

Cairo,  Illinois  (C) . 

0 

3 

28 

0 

3 

28 

Chorleston,  South  Carol  ir>a  (C) . 

0 

0 

0 

0 

0 

0 

Charlotte,  North  Carolina  (A) . 

1 

0 

7 

1 

0 

7 

Chattonoogo,  Tennessee  (A) . 

0 

3 

24 

0 

3 

24 

Cheyenne,  Wyoming  (A) . 

221 

132 

241 

221 

132 

241 

Chicago,  Illinois  (C) . 

34 

29 

76** 

34 

29 

76** 

Cincinnati,  Ohio  (C) . 

7 

5 

42 

7 

5 

42 

Clevelond,  Ohio  (A) . 

52 

45 

75 

52 

45 

75 

Columbia,  Missouri  (A) . 

31 

16 

62 

31 

16 

62 

Columbia,  South  Carolina  (A) . 

0 

0 

0 

0 

0 

0 

Columbus,  Ohio  (C) . 

27 

23 

59 

27 

23 

59 

Concord,  New  Hampshire  (A) . 

210 

226 

192 

210 

226 

192 

Concordia,  Kansos  (C) . 

56 

18 

55 

56 

18 

55 

Dallas,  Texds  (A) . 

0 

0 

0 

0 

0 

0 

Doyton,  Ohia  (A) . 

29 

31 

74 

29 

31 

74 

Deer  Lot^e,  Montana  (C) . 

394 

351 

399** 

394 

351 

399** 

Denver,  Colorodo  (A) . 

126 

71 

120 

126 

71 

120 

Des  Moines,  Iowa  (A) . 

70 

48 

99 

70 

48 

99 

Detroit,  Michigan  (A)  . 

93 

71 

96 

93 

71 

96 

Devils  Lake,  North  Dakota  (C) . 

325 

331 

276 

325 

331 

276 

Dodge  City,  Kansas  (A) . 

63 

15 

40 

63 

15 

40 

Dubuque,  Iowa  (A)  . 

104 

101 

149 

104 

101 

149 

Duluth,  Minnesota  (C) . 

281 

326 

277 

281 

326 

277 

Elkins,  West  Virginia  (A) . 

71 

84 

122 

71 

84 

122 

El  Paso,  Texas  (A) . 

0 

0 

0 

0 

0 

0 

Ely,  Nevada  (A)  . 

263 

253 

228 

263 

253 

227 

Escanaba,  Michigan  (C)  . 

220 

255 

247 

220 

255 

247 

Evansville,  Indiana  (A) . 

8 

16 

59 

8 

16 

59 

Forgo,  North  Dokoto  (A) . 

231 

246 

215 

231 

246 

215 

Fort  Smith,  Arkansas  (A) . 

0 

1 

9 

0 

1 

9 

Fort  Woyne,  Indiorto  (A) . 

64 

44 

107 

64 

44 

107 

Fort  Worth,  Texas  (A) . 

0 

0 

0 

0 

0 

0 

Fresno,  Californio  (A) . 

1 

0 

0 

1 

0 

0 

Golveston,  Texas  (C) . 

0 

0 

0 

0 

0 

0 

Grarwi  Junction,  Colorodo  (A) . 

33 

35 

36 

33 

35 

36 

Grand  Rapids,  Michigan  (A)  . 

142 

1 14 

144 

142 

114 

144 

Green  Bay,  Wisconsin  (A) . 

199 

204 

183 

199 

204 

183 

Greensboro,  North  Carol  ir>a  (A) . 

12 

4 

29 

12 

4 

29 

Greenville,  South  CorolirHi  (A) . 

1 

0 

10 

1 

0 

10 

Horrisburg,  Pennsylvonio  (A) . 

67 

40 

69 

67 

40 

69 

Hartford,  Connecticut  (A) . 

120 

130 

101 

120 

130 

101 

Hatteros,  North  Carolina  (C) . 

0 

0 

0 

0 

0 

0 

Havre,  Montano  (C)  . 

327 

239 

270 

327 

239 

270 

Helena,  Montana  (A) . 

330 

285 

320 

330 

285 

320 

Houston,  Texas  (C)  . 

0 

0 

0 

0 

0 

0 

Huron,  South  Dakota  (A) . 

169 

112 

149 

169 

112 

149 

IrKfionopolis,  Irxjiono  (A) . 

29 

30 

79 

29 

30 

79 

Jockson,  MissiuippI  (A) . 

0 

0 

0 

0 

0 

0 

Kansas  City,  Missouri  (A)  . 

18 

7 

44 

18 

7 

44 

Knoxville,  Tenr>essee  (A)  . 

0 

1 

33 

0 

1 

33 

Lo  Crosse,  WiKortsin  (A) . 

118 

129 

152 

118 

129 

152 

(•)  Dau  Ml  aTsiUbl*. 

MMO*.  cumuUtiTa.  frooi  S«pt.  1. 

■  ir»il  4c«rM  M  prariMMlr  liaM  by  HtATivp  ajib  Vutiut- 
BBw  M«r««  art  Ml  •BailBtil*.  All  othar  Mrawl  tenrM  in 


!«• _ 

tahla  art  baaaE 
raeaatly  eaiapUaE 
FiffWM  is  thia 


as  a  lO-yaar  pariod  eoyanag  1931  to  1950.  ladsaiTa. 
I  asd  paUishad  by  tba  U.  S.  Waathar  Bsraaa. 
ia  laUa.  arith  aight  asaipliaai.  baaad  as  lacsl  waatbar 


bnrcaa  rcporta.  ExceptioM  arc  Utica  aad  Lcwiatoa,  ftgurea  for  wbicb  arc 
funuabad  tbroagb  tba  eoartaay  of  Coke  Salaa  DMaittMat.  Caatral  New 
York  Power  Corp.,  Utica,  N.  Y.,  aad  Noraaaa  K.  Saaa,  Baraar,  Bataa  Cal- 
laga,  Lawiatoe,  Ma..  raapacticaiy :  Aaacooda,  Boaamaa.  Batta,  Daar  Ladga 
^  Licianton,  Moat.,  throogb  tbe  eaoitaay  of  tba  Maataaa  Pawar 
Coaapaay.  Taeoma  igaraa  throogb  tba  coonaay  of  tbe  Taoeau  Nawa 
Tribune.  (Table  concluded  oa  page  138] 
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NAYLOR 

FABRICATION  SERVICE 
Can  Save  You 
Time,  Material  and  Labor 


By  eliminating  numerous 
flanged  joints  and  com¬ 
bining  several  fittings  in¬ 
to  one  integral  unit, 
Naylor  fabrications  as¬ 
sure  greater  efficiency  and 
real  economy— from  the 
simplest  to  the  most  com¬ 
plex  layout.  All  types  of 
materials  fabricated  ac¬ 
curately  to  your  specifi¬ 
cations.  Sizes  from  3  to 
44  inches  in  diameter. 
Thicknesses  to  H". 

Writ*  for 
Bulletin  No.  525. 


NAYLOR 


PIPE 


Naylsr  ri**  Company 
12*5  ioM  *2nd  St.,  Chicag*  1«,  IllinaU 
fotfam  U.S.  and  Foreign  Sah$  Otfie* 
350  Modiion  Av*.,  Now  York  1 7,  N.Y. 


COOLING  TOWER  NEWS 


Thit  Binki  Sariai  3-B  forcod  draft  cooling  towar  providat  mora  than  ompla  cooling  for  tha 
160  tom  of  air  conditioning  naadad  for  ihii  univariity  chapal...and  doat  it  axtramely  quially. 

Quietness  and  compactness  win 
contract  for  Binks  Cooling  Tower 

Leading  Southern  University  ' 

picks  Series  3-B  Tower 
for  chapel  roof. 

These  modern  forced  draft,  low  sil¬ 
houette,  cooling  towers  featuring  the 
dry  blower  air  propulsion  system,  are 
designed  for  use  where  high  cooling 
efficiency  is  demanded,  combined  with 
whisper-quiet  performance  and  com¬ 
pactness.  Squirrel  cage  blowers  supply 
ample  air  movement  at  tip  speeds  far 
less  than  noisy  propeller-type  fans. 

High  cooling  efficiency  is  obtained  due 
to  thorough  water  break-up  from  Binks 
patented  Rotojet  nozzles,  combined 
with  internal  redwood  nailless  decking. 

They  also  feature  counter-current  op¬ 
eration  with  air  movement  in  opposite 

direction  to  water  flow,  ,  .  ,  . 

Tho  compact  datign  and  low  iilhouotto  of  thit 

Heavily  galvanized,  these  towers  re-  lowor  k««p«  It  out  of  tight  from  itroot  Uval. 
duce  maintenance  to  a  minimum.  In¬ 
terior  surfaces  are  fully  sprayed  with  visit  UB  in  BOOTN  134  at  the  9th  Ex- 

a  tough  mastic  coating.  The  air  propul-  position.  Air  Conditioning  and  Refrigera- 

sion  assembly  is  located  in  the  dry  air  tion  Industry,  or  write  direct  to  ihe  ad- 
stream  to  protect  it  from  corrosion.  dress  below  for  full  information  about 

Series  3-B  towers  are  completely  shop  these  high  effl- 

fabricated,  ready  for  easy  assembly.  ciency  cooling 

towers*  I 


f  op 

W/JlfP  C00//O0 ' 


^  ^  ICO 


«  eoMPtiTC  iiNC  or  nstursl  onsri  sno  micnsnicsl 

ORSn  COOIINC  TOWIRt  INO  INDMtTRUl  IRRST  NOflllt 


Binks  Manufacturing  Company 

SUB>M  CcNrroll  Avo.,  Chicago  13,  III. 


RfPRfSfNTATIVfS  IN  PRMCIPAl  U.S.  *  CANADIAN  CiTIfS  •  Sif  VOUR  ClASSirilO 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  NOVEMBER,  1955 


D#gr««-Doyt  for  Soptombor,  1955  (Concluded) 


(A)  Airport  rmSmtu 

(C)  Citr  aftet  rmSngti 

(0)  ScadiBCE  at  a  paiet  ae  aotaldrU  of  citv 

All  ConniTioNiiic,  Heatiko  ano  Vemtilatuks'i  28Ui  Year  of 

Publication  of  Monthly  Degree-Day 

Dau 

atr 

1  September  | 

1  Seaton  to 

Septemljcr  50, 

incl.* 

1  JWJ  1 

19S4 

1  Normal  | 

1955  S6  1 

1954  55 

1  Normal 

Land«r,  Wyoming  (A)  . 

229 

138 

244 

229 

Id8 

2A4 

Lowiston,  Main*  (0)  . 

199 

252 

165 

199 

252 

165 

Lincoln,  Nebrotko  (C) . 

63 

32 

79 

63 

32 

79 

LittI*  Rock,  Arkansas  (A) . 

0 

0 

10 

0 

0 

10 

Livingston,  Montano  (C) . 

304 

292 

227*  • 

304 

292 

227*' 

Los  Angelos,  Californio  (C) . 

6 

0 

17 

6 

0 

17 

Louisvlllt,  Kentucky  (A)  . 

4 

13 

51 

4 

13 

51 

Lynchburg,  Virginia  (A)  . 

21 

9 

49 

21 

9 

49 

Mocon,  C^rgio  (A) . 

1 

0 

0 

1 

0 

0 

Madison,  Wisconsin  (C) . 

109 

109 

137 

109 

109 

137 

Morqu«tt«,  Michigan  (C) . 

260 

285 

236 

260 

285 

236 

AAemphis,  T«nn«ss««  (A)  . 

0 

0 

17 

0 

0 

17 

Meridian,  Mississippi  (A) . 

0 

0 

0 

0 

0 

0 

Milwaukee,  Wisconsin  (A) . 

104 

92 

134 

104 

92 

134 

Minneopolis,  Minnesota  (A) . 

136 

158 

157 

136 

158 

157 

Moline,  Illinois  (A)  . 

71 

58 

96 

71 

58 

96 

Montgomery,  Alabomo  (A)  . . . 

0 

0 

0 

0 

0 

0 

Nontucket,  Mossochusetts  (A) . 

(o) 

133 

111 

(a) 

133 

1 1 1 

Nashville,  Tenrtessee  (A) . 

0 

4 

22 

0 

4 

22 

New  Haven,  Connecticut  (A)  . 

98 

116 

93 

98 

116 

93 

New  Orleans,  Louisiorto  (C)  . 

0 

0 

0 

0 

0 

0 

New  York,  New  York  (C) . 

30 

44 

39 

30 

44 

39 

Newark,  New  Jersey  (A) . 

45 

53 

47 

45 

53 

47 

Norfolk,  Virginia  (A) . 

0 

4 

9 

0 

4 

9 

North  Platte,  Nebrosko  (A) . 

152 

77 

120 

152 

77 

120 

Oak  Ridge,  Tennessee  (C) . 

0 

6 

0 

0 

6 

0 

Ooklond,  Californio  (A)  . 

1 16 

62 

76 

116 

62 

76 

Oklahoma  City,  Oklahoma  (A) . 

5 

0 

12 

5 

0 

12 

Omaha,  Nebraska  (A) . 

65 

36 

88 

65 

36 

88 

Parkersburg,  West  Virginia  (C) . 

12 

25 

56 

12 

25 

56 

Peoria,  Illinois  (A) . 

41 

36 

86 

41 

36 

86 

Philadelphia,  Pennsylvania  (C) . 

16 

18 

33 

16 

18 

33 

Phoenix,  Arizona  (A) . 

0 

0 

0 

0 

0 

0 

Pittsburgh,  Pennsylvania  (C) . 

30 

26 

56 

30 

26 

56 

Pittsfield,  AAoss.  (A) . 

242 

246 

213 

242 

246 

213 

Pocatello,  Idaho  (A) . 

220 

181 

183 

220 

181 

183 

Portland,  Maine  (A) . 

246 

255 

199 

246 

255 

199 

Portlond,  Oregon  (C) . . . 

106 

97 

85 

106 

97 

85 

Providence,  Rhode  islortd  (A) . 

1  16 

118 

107 

116 

118 

107 

Pueblo,  Colorado  (A) . 

80 

28 

74 

80 

28 

74 

Roleigir  North  Corolirto  (A) . 

5 

1 

10 

5 

1 

10 

Ropid  City,  South  Dakota  (A) . 

184 

1 10 

193 

184 

1 10 

193 

Reading,  Pennsylvania  (C)  . 

56 

36 

57 

56 

36 

57 

Red  Bluff,  California  (A) . 

3 

6 

0 

3 

6 

0 

Reno,  Nevodo  (A) . 

199 

217 

165 

199 

217 

165 

Richmond,  Virginia  (A) . 

9 

5 

33 

9 

5 

33 

Rochester,  New  York  (A)  . 

168 

157 

133 

168 

157 

133 

Roswell,  New  Mexico  (A)  . 

0 

0 

8 

0 

0 

8 

Sacramento,  California  (C) . 

7 

4 

17 

7 

4 

17 

St,  Joseph,  Missouri  (A) . 

34 

21 

49 

34 

21 

49 

St.  Louis,  Missouri  (C) . 

3 

1 1 

38 

3 

1  1 

38 

Salt  Lake  City,  Utah  (A) . 

120 

93 

88 

120 

93 

88 

San  Antonio,  Texas  (A)  . 

0 

0 

0 

0 

0 

0 

San  Diego,  Colifornio  (A) . 

1 

0 

24 

1 

0 

24 

Sandusky,  C^lo  (C)  . 

36 

28 

66 

36 

28 

66 

Son  FrorKisco,  Californio  (C) . 

181 

118 

110 

181 

118 

110 

Sault  Ste.  Morie,  Michigon  (A)  .  . . 

334 

322 

298 

334 

322 

298 

Savonnoh,  Georgia  (A) . . 

0 

0 

0 

0 

0 

0 

Scronton,  Pervisylvania  (A)  . 

133 

101 

115 

133 

101 

115 

Seattle,  Washington  (C)  . 

171 

129 

134 

171 

129 

134 

Sheridan,  Wyoming  (A) . 

244 

168 

239 

244 

168 

239 

Shreveport,  Louisiana  (A) . 

0 

0 

0 

0 

0 

0 

Sioux  City,  iowo  (A) . 

97 

65 

128 

97 

65 

128 

Spokane,  Woshlr>gton  (A) . 

238 

226 

205 

238 

226 

205 

Springfield,  Illinois  (A)  . 

35 

33 

56 

35 

33 

56 

Sprir>gfield,  Missouri  (A) . 

4 

1 1 

61 

4 

1 1 

61 

Syrocuse,  New  York  (A)  . 

147 

138 

1 17 

147 

138 

1 17 

Tocomo,  Woshington  (C)  . 

184 

125 

177 

184 

125 

177 

Toledo,  Ohio  (A) . 

92 

58 

102 

92 

58 

102 

Topeka,  Konsos  (C) . 

28 

13 

42 

28 

13 

42 

Trenton,  New  Jersey  (C) . 

52 

45 

55 

52 

45 

55 

Tulsa,  Oklahoma  (A) . 

0 

0 

18 

0 

0 

18 

Utica,  New  York  (0)  . 

143 

181 

182 

143 

181 

182 

Valentir>e,  Nebraska  (C)  . 

156 

114 

145 

156 

114 

145 

Walla  Walla,  Washington  (C) . 

126 

77 

93 

126 

77 

93 

Washir>gton,  D.  C.  (C) . 

13 

8 

32 

13 

8 

32 

Wichita,  Kansas  (A)  . 

17 

3 

32 

17 

3 

32 

Williston,  North  Dakota  (C) . 

279 

304 

261 

279 

304 

261 

Winnemucco,  Nevodo  (A) . 

244 

260 

180 

244 

260 

180 

Yakima,  Washington  (A) . 

201 

166 

150 

201 

166 

150 

For  footnotes,  m«  page  116. 
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SIMPLEX  CEILING  corp. 

552  W  52  SUttt,  N.  V.  19.  N.  V. 

PItatt  sand  mt  ut.  #R2. 

Namt  - - - 

Firai - - - 

Strati  . 

City . . Stata 


Thit  man  it  inttalling  a  SIMPLEX  Radiant- 
Acouitical  calling.  Whan  ha  it  finithod  tha 
cuttomar  will  rocoiva,  from  ona  Intogratod 
unit,  hooting,  cooling,  vontilotion,  humidity 
control,  noita  roduction  and  lighting. 

Tha  SIMPLEX  tyttam  combinat  tha  tpood  of 
ratponta  and  inttollotion  oconomy  of  forcod 
air  tyttamt  with  tha  tuparior  comfort  of  radi¬ 
ant  hooting  and  cooling. 


All  for  littlo  moro  than  tha  cott  of  a  quality 
tutpondod  coiling  alono. 


Send  today  for  free  booklet  contain* 
ing  photographs,  details  and  design 
data  on  this  latest  word  in  comfort 
conditioning. 


HEAT 


X 


Inc 


o 


w 


w 


SEE  IT  AT  BOOTH  323-4-5-6 


OUTSTANDING  FEATURES 

e  Utot  40%  40%  lott  air  than  ttraight  air 

tyttamt. 

•  Rapid,  rotpontiblo  ona  trodo  inttollotion. 

e  Hoolthy,  draft  froo  hooting,  cooling  and 
vontilotion  via  ona  modium— air. 

e  A  cloon,  pormanont  finithod  aluminum 
coiling  turfoco  froo  of  convontionol  air  dif- 
futort  and  dirt  ringt. 

•  Effoctivo  noita  roduction. 

•  Immodiato  oction— no  uncomfortablo  timo 
log  on  oithor  hooting  or  cooling  cyclo. 


(•wwraao  *  MOaO 


There'll  be  cut-away  models,  operating 
units  .  .  .  even  a  soft  drink  dispenser. 
Stop  in  and  look  over  the  industry's  most 
complete  line  of  heat  transfer  products. 


Heat'X  Hank  will  have  several  new 
products  ready  for  you  to  see.  One  is 
the  new  Heat-X  Heat  Pump,  first  in  the 
industry  to  incorporate  extra-efficiency 
Inner-Fin*  construction. 

Other  new  products  that  will  make  your 
visit  to  the  Heat-X  booth  time  profitably 
spent: 


•  'CCP'  CAST  COOLER  PACKAGES. 

•  OIL  SEPARATORS 

•  MUFFLERS 

•  PACKAGE  CHILLER  WITH  STAINLESS 
STEEL  STORAGE  TANK 

•  AIR  COOLED  PACKAGE  CHILLER 

•  'PC'  5000 -A  50  TON  CHILLER 

•  HEAT  INTERCHANGERS 

•  CAST  ALUMINUM  LIQUID  COOLERS 

•  INNER-FIN  CONDENSERS 

•  CLEANABLE  INNER-FIN  CONDENSERS 
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NEWS  OF  TH  E  MONTH 


AIR  POLLUTION  SOURCES 

traced  by  N«w  YoHt  officiais  who  find  sooffall 

dacraasing  whita  sulphur  compounds  mount. 

A  full  dcMTiption  of  the  staggering  air-pollution  prob¬ 
lem  that  confronts  New  York  City  was  given  in  Minne¬ 
apolis  recently  at  the  national  meeting  of  the  American 
(Chemical  .Society. 

The  results  of  a  two-year  study  were  presented  by  Dr. 
Morris  B.  Jacolui  and  Dr.  I.eonard  Greenburg  of  the  New 
York  City  Department  of  Air  Pollution  Control  at  a 
symposium  on  air  pollution.  Specialists  from  a  dozen 
cities  participated. 

a  FUELS. — Dr.  Jacobs,  a  chemist,  repented  that  more 
than  30,000,(KX)  tons  of  soft  and  hard  coal  and  various 
grades  of  fuel  oil  were  burned  in  the  city  each  year.  This 
produftes  more  than  1,.5()0,0(M)  tons  of  odorous,  eye-smart¬ 
ing  sulphur  dioxide  gas.  Each  year  more  than  2,000,000 
tons  of  sulphuric  acid  is  produced  from  the  gas.  Thia 
acid  is  formed  when  the  sulphur  dioxide  combines  with 
oxygen  and  water  in  the  air. 

•  UNIQUE. — Dr.  Jacobs  observed  that  many  cities  had  un¬ 
usual  air-p«)llutioii  problems  and  that  the  solutions  found 
elsewhere  might  not  apply  to  New  York.  The  smog  prob¬ 
lem,  which  has  l>een  extensively  studied  in  Ix>8  Angeles 
for  instance,  is  somewhat  different  from  the  problem  in 
New  York. 

•  COAL  AND  OIL. — (]oal  and  fuel  oil  are  the  chief  villians 
in  New  York’s  sulphur  dioxide  picture,  Dr.  Jacobs  said. 
Other  contributions  are  motor  vehicle  exhausts,  smoky 
incinerators,  outdoor  trash  hres  and  “polluted  air  blow¬ 
ing  in  from  the  State  of  New  Jersey,”  he  reported. 

•  OUTLOOK.— There  is  little  prospect  of  a  decrease  in  the 
amount  of  sulphur  dioxide  produced.  Dr.  Jacobs  noted, 
lie  attributed  this  to  the  fact  that  the  use  of  fuel  oil  is 
increasing.  This,  he  said,  offsets  a  drop  in  the  uae  of 
coal. 

Dr.  Greenburg,  commissioner  of  the  Department  of  Air 
Pollution  Control,  was  reported  at  the  meeting  to  have 
said  that  utilities  and  other  major  users  of  fuel  oil  in  the 
city  would  lie  requested  to  convert  gradually  to  the  use 
of  natural  gas  or  to  a  higher  grade  of  fuel  oil  that  would 
not  have  as  much  sulphur  in  it. 

•  VARIATION.— According  to  Dr.  Jacobs’  report,  the 
concentration  of  sulphur  dioxide  in  the  city  varies  with 
the  season,  time  of  day,  weather  conditions  and  geo¬ 
graphical  area. 

The  concentration  is  highest  in  January  and  Decemlier 
and  lowest  in  July  and  August,  llie  average  concentration 
of  pollution  in  the  summer  was  about  one-third  that  of 
the  winter  months.  'Phis  could  change  with  heavier  sum¬ 
mer  power  consumption  made  necessary  by  the  use  of 
more  air-conditioning  equipment,  he  warned. 

•  FATTERN.— The  sulphur  dioxide  concentration  follows 
a  regular  pattern  throughout  the  day.  It  is  highest  from 
0  to  10  a.m.  and  diminishes  until  2  p.m.  It  increases  in 
the  late  afternoon  and  early  evening  and  decreases  again 
until  2  a.m.  This  follows  the  pattern  of  fuel  consumption 
in  the  city. 


•  INVERSION. — Temperature  inversions  trap  sulphur  di¬ 
oxide  over  the  city  at  times.  Inversions  cause  the  city’s 
air  to  stagnate.  Inversions  that  start  at  the  ground  level 
cause  the  highest  sulphur  dioxide  concentration.  Dr. 
Jacolis  said.  Under  these  conditions,  laboratory  tests 
show  a  concentration  of  0.56  to  0.80  parts  sulphur  di¬ 
oxide  in  a  million  parts  of  air.  During  non-inversion 
periods,  concentration  typically  ranges  from  0.01  to  0.07 
parts.  Inversions  starting  at  460  feet  over  the  city  cause 
concentrations  from  0.31  to  0.43  parts.  Inversions  at  1,- 
2(X)  feet  cause  concentrations  0.17  to  0.24  parts. 

Dr.  Jacobs  said  that  the  information  obtained  in  the 
study  would  enable  the  department  to  predict  periods  of 
high  sulphur  dioxide  concentration.  At  these  times,  the 
acid  concentration  may  endanger  health.  At  such  critical 
periods.  Dr.  Jacobs  reported,  the  department  will  “take 
appropriate  action  to  reduce  the  resultant  hazards.” 

•  SOOTFALL. — The  amount  of  soot  falling  in  New  York 
(]ity  decreased  almost  steadily  in  the  ten  years  between 
1044  and  1954,  the  Department  of  Air  Pollution  Control 
has  found. 

In  1944,  162  tons  of  solid  material  fell  in  each  square 
mile  of  the  city  each  month  on  an  average,  against  61.7 
in  1954,  the  department  found. 

Despite  the  reported  decrease,  the  air  pollution  prob¬ 
lem  actually  may  be  increasing,  it  was  said.  The  factors 
that  have  caused  less  soot  were  seen  as  causing  more  in¬ 
visible  gaseous  pollutants  that  might  in  the  long  run 
make  for  a  worse  pollution  problem. 

A  ten-year  study  of  sootfall  was  prepared  by  Dr.  I.«on- 
ard  Greenburg,  head  of  the  department,  and  Dr.  Morris 
H.  Jacobs,  director  of  its  laboratory  bureau.  Dr.  Jacobs 
read  the  report  at  a  “Cleaner  Air  Week”  program  at 
Wagner  College,  Grymes  Hill,  S.  1. 

The  study  was  made  by  placing  collecting  jars  at 
twenty-seven  places  in  the  five  boroughs.  The  solid  ma¬ 
terials  that  fell  into  the  jars  each  month  were  weighed. 
The  particles  included  soot,  flyash,  pollen,  dust  and  dirt. 

•  CAUTION. — The  report  cautioned  against  an  immedi¬ 
ate  conclusion  that  sootfall  was  becoming  less  of  a 
problem. 

“The  data,”  it  said,  “have  l)een  obtained  by  different 
workers  in  different  city  agencies,  sometimes  using  dif¬ 
ferent  techniques,  over  a  long  period  of  years,  and  the 
number  and  location  of  stations  has  been  changed  from 
time  to  time.  Therefore  one  must  be  very  cautious  in 
interpreting  them  and  not  draw  hard  and  fast  conclu¬ 
sions.” 

Dr.  Greenburg  and  Dr.  Jacobs  attributed  the  apparent 
decrease  in  sootfall  to  these  factors: 

The  growing  awareness  of  the  public  of  the  problem 
of  air  pollution,  with  a  consequent  attempt  by  the  public 
to  use  fuel-burning  equipment  properly. 

The  installation  of  smoke-abatement  and  flyash-arrest- 
ing  equipment  by  large  users  of  fuel. 

The  increased  use  of  fuel  oil  and  natural  or  manufac¬ 
tured  gas. 

More  extensive  enforcement  by  the  Department  of 
(Continued  on  page  142) 
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AUTOMATIC  CONTROL 
DUO  PASS  ) 


SAVE  HALF  THE  ENGINEER’S 
TROUBLES  WITH  A 
REFRIGERATION  PLANT 

Hundreds  of  enj^neers  have  been  interviewed 
about  their  experience  with  the  Niagara  Aero- 
pass  Condenser.  In  one  way  or  another,  they  say, 

"1  wouldn’t  go  back  to  anything  else.”  And  their 
managers,  who  watch  costs,  say,  "Best  investment 
we  ever  made,  couldn’t  operate  now,  without  it." 

Niagara  Aeropass  Condensers  have  three  ex¬ 
clusive  features  which  save  trouble  and  money 
in  running  a  refrigeration  plant:  ^ 

"The  Duo-Pass" —  keeps  scale  and  salts  from 
crusting  the  coils,  keeps  the  condenser  always 
at  full  capacity. 

The  "Oilout" —  removes  oil  and  dtrt  from 
the  refrigerant,  at  the  exact  point  where  the 
oil  vapor  is  condensed  and  the  refrigerant 
is  not. 

The  "Balanced -Wet -Bulb"  control  gives 
automatic  operation  at  the  minimum  head 
pressure,  saving  power  cost  the  year  Wound! 

In  addition,  the  Niagara  Aeropass  Condenser 
saves  nearly  all  your  cost  of  cooling  water,  quickly 
bringing  back  to  you  the  cost  of  installation.  In 
plants  where  refrigeration  is  a  production  proc¬ 
ess,  owners  know  that  this  condenser  has  reduced 
their  costs. 

Write  for  Bulletin  103;  Address  Dept.  HV. 

You  can  see  one  of  these  installations  near  you. 

NIAGARA  BLOWER  COMPANY 

405  Lnxingfon  Av«.  N«w  York  17,  N.  Y. 


EXCLUSIVE 


Here’s  the  answer  to  maximum  versatility 
in  powder- actuated  tools— TWO  TOOLS 
IN  ONE,  with  both  1 4"  and  5^"  barrels, 
interchangeable  on  the  job.  Operator  car¬ 
ries  with  him  the  tool,  extra  barrel,  fasten- 
ersand  charges . . .  sets  '4  "and  5^"studa  with 
the  same  tool  merely  by  switching  barrels. 

Changing  barrels  is  simplicity  itself . . . 
just  release  with  a  wrench,  then  a  twist 
of  the  wrist  takes  out  one  barrel  and  puts 
in  the  other.  Barrel  not  much  bigger  than 
a  fountain  pen. 

This  is  the  time-proved,  job- proved 
Ramseto^  Jobmaster  with  this  new 
added  convenience.  Still  FIRST  in 
powder-actuated  fastening— imitated  but 
never  equaled. 

Write  for  new  catalog  which  shows 
complete  line  of  Ramset  fasteners,  tools 
and  charges.  Sent  free. 


J^amset  Fastening  System 

n»  -.It  n  W»  ‘.M 

<  n  \  M  A  »  H  .!•,<;  »,  r  .  M  '  A  .  (  »  >  M  »  "  I  M  A  f  •  i  ^  4 

f-  IRST  IN  F^OWt)(  Af  ruATf  tJ  F  ASTI  riirjN 


12135  BEREA  ROAD  •  CLEVELAND  11,  OHIO 

141 


District  Eugimeert  in  Principal  Cities  of  United  States  and  Canada 

AIR  CONDITIONING.  HEATING  AND  VENTILATING,  NOVEMBER,  19SS 


N«ws  of  the  Month 


AIR  POLLUTION  SOURCES 

(Continued  from  page  14()) 

Air  Pollution  Control  and  its  prndecesHora,  the  Bureau  of 
Smoke  Control  and  the  smoke  inspection  unit  of  the  De¬ 
partment  of  Health. 

Although  soot  has  decreased,  more  domestic  incinera¬ 
tors  are  hing  used,  it  was  noted.  Furthermore,  an  in¬ 
crease  in  consumption  of  fuel  oil  and  wider  use  of  vehi¬ 
cles  powered  by  gasoline  and  diesel  fuel  were  said  to 
indicate  that  more  pollutants  were  l)eing  put  into  the 
atmos|>here  as  exhaust  gases.  Dr.  Greenburg  and  Dr. 
Jacobs  declared  therefore  that  sootfall  itself  was  not  the 
sole  or  even  the  crucial  measure  of  air  pollution. 

COPPER  AND  BRASS 

in  shorf  supply  as  industry  appeals  to  President  to 

avert  crisis. 

Three  of  the  largest  groups  in  the  trouble-ridden  cop- 
(ler  and  brass  industry  have  joined  in  petitioning  the 
President  of  the  United  States  to  invoke  his  emergency 
p<iwers  to  stave  off  ^the  worst  crisis  in  the  industry’s 
history.” 

a  APPEAL.— Underscoring  their  plight  with  statistics 
from  a  nation-wide  survey,  the  groups  wired  an  appeal 
to  President  Eisenhower  to  meet  with  them  personally  to 
consider  a  program  which  would  provide  relief  from  the 
shortage  situation.  The  telegram  was  signed  by  Herbert 
Barchoff,  president  of  the  Cop|>er  and  Brass  Warehouse 
Association,  for  that  group,  and  indicated  that  it  spoke 
for  organizations  representing  the  leading  mills  of  the 
country,  as  well  as  wire  and  cable  manufacturers. 

•  SHUT  DOWN.— The  survey  revealed  that  brass  and 
copper  inventories  have  been  depleted  ‘‘almost  to  the 
vanishing  point,”  according  to  Barchoff.  Distributors  and 
warehouses  across  the  country  reported  an  average  of  1 
to  3  weeks’  supply  on  hand.  The  survey,  sponsored  by  the 
G>p|ier  and  Brass  Warehouse  Association,  also  disclosed 
that  some  30,000  small  manufacturing  plants,  employing 
about  8.'jO,(X)0  workers,  would  have  to  shut  down  by  the 
end  of  September  unless  the  delivery  of  brass  and  copper 
mill  |>r(Hlucts  returned  to  a  near-normal  level. 

•  WOES. — Harassed  by  strikes  and  shutdowns  earlier 
this  summer  which  drastically  reduced  inventories,  the 
industry  was  dealt  a  further  blow — and  its  severest — by 
the  recent  Hoods  which  swept  through  the  Connecticut 
Valley,  cutting  production  sharply  at  that  brass  mill 
center. 

•  SOLUTION.— Normalcy  could  be  restored,  the  Presi¬ 
dent  was  informed,  by  the  release  of  100,000  tons  of 
stockpiled  Chilean  copper,  either  through  the  use  of  his 
executive  power,  or  legislation  which  could  modify  pres¬ 
ent  Office  of  Defense  Mobilization  regulations.  The  three 
organizations  urged  the  calling  of  a  special  session  of 
Congress,  if  necessary,  to  pass  the  required  laws. 

The  U.  S.  Government  had  bought  the  Chilean  copper, 
they  recalled,  to  aid  Chile’s  ailing  economy.  *‘We  urgently 
request,  for  the  sake  of  our  American  economy,”  their 
telegram  stated,  ‘‘that  this  100,000  tons  of  stockpiled  cop¬ 
per  be  released  to  industry.” 


•  PRICES. — Release  of  the  copper,  they  pointed  out, 
would  also  help  eliminate  the  dangers  of  inflation  and 
profiteering  to  which  the  industry  is  now  exposed, 
‘‘threatening  the  entire  national  economy.” 

The  price  of  copper  has  spiraled  fantastically,”  they 
warned,  ‘‘rising  from  the  World  War  II  OPA  ceiling  of 
12<  per  pound  to  3()<  per  pound  in  April,  1955,  to  a 
present  minimum  price  of  43<,  with  commodity  brokers 
reporting  up  to  5.3<.”  Government  action,  it  was  urged,  is 
imperative  to  restore  normalcy. 

Heart  of  the  proposed  industry  relief  program  will  be 
the  allocation  of  the  released  copper  to  all  mills  on  a 
histfjrical  basis,  with  flood-damaged  mills  sub-contracting 
their  allotments  while  they  are  rebuilding  their  plants. 
Mill  production  would  then  be  allocated  to  warehouses 
for  distribution  under  an  equitable  system  to  the  tens  of 
thousands  of  small  manufacturers  serviced  by  them. 

•  EFFECT.— The  shortage  has  effected  every  major 
American  industry,  according  to  the  C&BWA  survey.  A 
distributor  in  Houston,  Tex.,  reported  that  his  inability 
to  meet  demands  is  causing  a  drastic  slowdown  of  oil 
and  chemical  production  in  his  area. 

A  Minneapolis  warehouse  reported  that  building  con¬ 
struction  was  being  held  up  by  lack  of  copper  water  tube, 
while  a  Detroit  firm  revealed  that  the  8,000  metal  fabri¬ 
cators  it  serves  will  soon  have  to  reduce  operations. 

A  mill  in  Ohio  reported  that  it  was  ‘‘considering  con¬ 
verting  to  a  bowling  alley,  as  the  space  is  available,” 
while  the  head  of  a  Cleveland  firm  wrote:  “No  copper — 
no  work  for  us  and  we  will  soon  have  to  close  down  like 
other  mills  in  our  line.” 

‘‘Despite  the  seriousness  of  the  situation,”  Barchoff 
stated,  ‘‘government  action  now  can  provide  some  meas¬ 
ure  of  relief  for  the  industry  during  the  last  quarter  of 
the  year.  If  there  is  no  action,  we  can  predict  production 
and  sales  losses  which  will  drive  many  small  firms  to  the 
verge  of  bankruptcy,  and  create  a  major  unemployment 
problem  in  many  industrial  centers.” 

Copies  of  the  telegram  were  sent  to  all  Federal  depart¬ 
ment  and  agency  heads  concerned  with  the  situation,  as 
well  as  to  the  chairmen  of  the  Senate  and  House  Small 
Business  Committees  (Sen.  John  Sparkman  and  Rep. 
Wright  Patman),  and  to  Governor  Abraham  Rihicoff, 
of  Connecticut. 

RADIATION  PROTECTION 

of  licensees  assured  by  regulation  setting-up  stand¬ 
ards  approved  by  AEG. 

The  Atomic  Energy  Commission  has  approved  a  pro¬ 
posed  regulation  establishing  standards  for  the  protection 
of  personnel  and  the  public  against  radiation  hazards.  The 
regulation  will  apply  to  all  persons  who  receive,  possess, 
use,  or  transfer  source  material,  special  nuclear  material, 
or  by-product  material  under  a  general  or  specific  license. 
The  proposed  regulation  will  be  published  in  the  Federal 
Register,  giving  official  notice  of  proposed  rule  making, 
and  a  thirty-day  period  will  follow  during  which  the  public 
may  submit  written  suggestions  and  comments. 

(Continued  on  \Hige  144) 
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{for  the  first  time 
{  at  competitive 
{  prices 


^LXAVEB- Brooks,  the  pioneer  in  low-coet  conuner* 
^ciel-industrial  heatinf,  now  bringg  you  another 
firat:  6  brand  new  go*  arid  goM/oU-fired  burner$  —■ 
all  priced  for  fast  selling  in  the  season  ahead! 

Models  for  practically  any  heating  need:  gas 
only;  combination  light  oil  (#2)  and  gas;  combina* 
tion  heavy  oil  (#5)  and  gas. 


1 .  Now  30%  to  40%  low¬ 
er  in  price  than  form¬ 
er  models. 

2.  Highest  efficiency  — 
perfect  gas  flame. 


5.  Simple,  low-cost 
installation. 

6.  Highest  quality 
controls. 

7.  Flip-of-a-switch  oil/gas 


0- ""‘orKERS 


gas  burners 


WHY  you  are 

SAFER 

with 


BOILER  WAT 


A  iwasiMfk  raitaS 

•mi  (•warae  williin  •  nmi- 
•HiSMatic  tvka,  “trie*”  ar  ra- 
!•••••  aa  Alnica  pafmanani 
mafaat  attacbad  la  a  mar- 
cary  (wilcll.  Batically,  tliU 
it  mafwalrai. 


LEVEL  CONTROL 


A  Nw  of  MANY  RtosoMt 

•  Opiritiiii  Lifo  Is  PrKtIcally  Unllmitid 

A  PERMANENT  Alnico  magnet,  lo¬ 
cated  outtide  the  float  chamber,  links 
boiler  water  level  and  electrical  con¬ 
trols.  This  simpler  magnetic  link 
eliminates  mechanical  parts  subject 
to  wear  and  fatigue  failure.  Pioneered 
and  perfected  by  Magnetrol. 

•  Customized  CorrosiOR  CoRtrol 

Floats  can  be  fabricated  from  a  vari¬ 
ety  of  materials  to  meet  any  "special” 
local  corrosion  problems.  Tyiie  304 
stainless  steel  floats  have  proven  over 
the  years  to  have  the  greatest  all- 
around  corrosion  resistance,  and  so 
are  furnished  as  standard. 

•  “No-Sctii''  Float  Chamber  Linar 

Exclusive  self-cleaning  brass  liner 
actually  "flexes”  off  corrosion— pre¬ 
vents  scale  growth  and  "sticking*’  of 
float. 

•  Up  to  Throe  Switehos— 

an  Exeiutivo  Safety  Feature 

Only  MAQNETROL  desi^m  can  pro¬ 
vide  up  to  three  complet^y  separate 
switch  mechanisims,  each  operating 
at  its  own  level,  in  a  STANDARD 
control.  Use  extra  switch  for  "stand¬ 
by”  punui  for  emergency  use;  or 
alarm  BEFORE  fuel  cutoff;  or  high 
level  alarm ;  etc. 

•  Least  Maintenance 

Once-a-shift  blow  down  and  once-a- 
month  visual  inspection  of  switch 
housiiM  are  only  regular  maintenance. 
Built  SAFE,  Magnetrole  etay  SAFE. 


Wa  offer  STANDARD  Magnetrol  Boiler  Water  Level  Controls 


3.  All  secondary  air  fur-  interchange  available, 
nished  by  burner.  g.  g  models  —  Capacity; 


for  service  at  temperatures  up  to  7t0°F.,  at  pressures  up  to 
600  pel.,  for  single  stage  or  multi-level  stage  service  with  up 
to  three  separate  switching  actions.  Special  units  svailabls 


4.  Correct  air-gas  ratio  720,000  to  8,600,000  |  for  more  extreme  requirements. 


easily  set. 


Btu. 


MAGNKTROLs  InCa 


Mail  the  Csapea  Naw 
far  fall  fart* 


Write  lor  templete  Inlormmtioe  mod  prices.  Cleover- 
Brooki  Company,  Burner  Division,  Dept,  a.  363  f.  Keefe  Are., 
Milwaukee  12.  Wifcentin.  . 


7  ^  ^  ^  ^  ^  a  w  M  M  «  mm  mm  im  mm  mm  mm  mm  mm  wm  mm  mm  im  ^  m  m 

I  MAONiTROl,  la*.,  2 106  •.  MartbaN  Uve.,  Cbicaga  M,  III. 

I  Gentlemen;  Please  send  me  Catalog  Section  III  and  full  information 
I  on  Magnetrol  Boiler  Water  Level  Controls. 
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RADIATION  PROTECTION 

{Continued  from  jtage  142) 

•  ESTAtLISHES  LIMITS. — The  propotted  regulation  estab- 
lithe*  maximum  {lermiHihle  limit*  on  exposure*  to  external 
radiation  and  concentration*  of  radioactive  material,  and 
maximum  permiaeable  level*  of  radiation  in  areas  to  which 
access  is  not  controlled  by  the  licensee.  It  also  establishes 
controls  over  the  release  of  radioactive  material  from 
licensed  facilities.  The  standards  incorporated  in  the  pro¬ 
posed  regulation  are  based  on  recommendations  made  by 
the  National  Committee  on  Radiation  Protection.  On  the 
basis  of  present  scientific  knowledge  and  ex|)erienre  the 
permissible  levels  of  exposure  and  concentration  and  other 
requirements  will  provide  a  substantial  margin  of  safety 
for  (>ersonnel  and  the  public. 

Other  provisions  of  the  regulation  include  requirements 
regarding  pers«>nnei  monitoring,  protective  masks  and 
clothing,  caution  signs  and  signals,  waste  disposal,  storage 
of  licensed  material,  instruction  of  personnel  on  safe  pro¬ 
cedures  for  handling  and  using  licensed  material,  and 
records  and  reports. 

*  CONTROL  SYSTEM. — Together  with  the  proposed  regu¬ 
lations  on  facilities  licenses,  special  nuclear  material,  oper¬ 
ators*  licenses,  and  the  existing  source  and  by-product 
material  regulations,  which  will  he  revised  soon,  the  regu¬ 
lation  on  standards  for  protection  against  radiation  pro¬ 
vide  a  comprehensive  system  for  the  control  of  radiation 
hazards. 

CHILLED-GAS  FUEL 

liquafied  for  frantporf  in  fankart  to  be 

ifudiad  her*  by  European  technicians. 

The  search  for  new  sources  of  energy  for  Kur«)|>e  has 
led  to  the  possibility  of  liquefied  gas. 

A  group  of  technicians  representing  the  F.uropean 
Federation  of  Gas  Producers  has  c«mie  to  the  United 
States  to  study  the  ex|)erience  of  some  Anu;rican  com¬ 
panies.  The  Americans  are  successfully  chilling  natural 
gas  to  liquid  form,  shipping  it  by  tanker  from  Texas  to 
Florida  and  using  the  product  for  heating,  lighting  and 
running  large  refrigeration  units. 

#  HOW. —  It  works  like  this,  according  to  international 
ofl/Tcials  interested  in  the  project: 

Gas  from  the  earth,  or  c«»ke  ovens  for  that  matter,  can 
be  reduced  to  liquid  form  by  submitting  it  to  high  pres¬ 
sure  and  low  tenq)eratures.  The  liquid  can  l>e  transported 
under  high  pressure  in  specially  built  tanker  ships.  These 
tankers  tie  up  alongside  a  dock  and  hook  onto  the  local 
gas  system.  1'hrough  appropriately  constructed  valves,  the 
pressure  is  reduced,  the  liquid  returns  to  its  gaseous  state 
and  the  whole  mass  alnorbs  heat  at  such  a  rate  that  it 
liecomes  an  efle<’tive  refrigeration  unit. 

•  WHY.— Gas  is  probably  the  least  effectively  used  of  all 
the  conventional  energy  sources  available  to  Western 
F^urope.  Much  of  it  is  still  treated  as  pure  waste  by  coal¬ 
burning  industries.  Huge  supplies  of  natural  gas  have  been 
tapfied  in  Italy  and  substantial  ones  in  France.  But  in 
other  parts  of  Europe  kmtwn  supplies  are  comparatively 
undeveloped.  And  no  way  now  exists  of  bringing  the  great 


gas  resources  of  the  Middle  F^st  to  the  industrial  centers 
of  Western  Europe. 

•  IF.— It  seems  technically  feasible  to  build  tankers  that 
would  carry  liquid  gas  from  Middle  FLastern  sources  to 
the  port  cities  of  Europe  at  comparatively  lov\  o{>erating 
cost.  By  utilizing  the  refrigerating  potential  of  the  recon¬ 
version  process — from  liquid  back  to  gas  a  by-product 
of  considerable  commercial  value  would  be  obtaine«l. 

But  the  cooperation  of  the  big  oil  companies  would  l)e 
essential. 

SMALL  REACTORS 

encouraged  as  AEC  invites  proposals  for  small-scale 
experimental  nuclear  power  plants. 

Ix*wis  L.  Strauss,  chairman  of  the  Atomic  Energy  Com¬ 
mission,  announced  some  time  ago  that  the  Commission 
is  inviting  proposals  for  the  development,  design,  construc¬ 
tion,  and  operation  in  the  United  States,  its  territories  and 
possessions  and  the  Canal  Zone,  of  power  reactors  in  a 
wide  range  of  capacities,  to  demonstrate  the  practical 
value  of  such  units  for  commercial  use. 

The  invitation  calls  for  proposals  especially  directed 
to  nuclear  power  plants  with  the  following  capacities: 
.5,IKK)  to  10,000,  10,000  to  20,000,  and  20,(KM)  to  40,- 
(MK)  kilowatts  of  electricity.  The  closing  date  for  receipt 
of  proposals  is  February  1,  19.%. 

•  PROGRAM.— The  invitation  is  the  second  issued  under 
the  AEC’s  F’ower  Demonstration  Reactor  Program  which 
was  established  in  January,  1955,  to  o|)en  the  way  for 
American  industry  and  others,  to  develop,  fabricate,  con¬ 
struct,  and  o|)erate  experimental  nuclear  power  reactors. 
The  aim  of  the  program  is  to  bring  new  resources  into 
the  development  of  engineering  information  on  the  |)er- 
formance  of  nuclear  power  reactors  and  to  advance  the 
time  when  nuclear  power  becomes  economically  feasible. 

The  invitation  is  extended  to  individual  organizations 
or  to  groups  of  organizations  representing  private  or 
publicly-owned  utilities,  equipment  manufacturers,  or 
«ithers. 

In  making  the  announcement,  Mr.  Strauss  pointed  out 
that  development  of  small  com})etitive  nuclear  power 
plants  will  not  only  benefit  domestic  users  in  certain  areas, 
but  will  help  meet  the  requirements  of  foreign  countries 
a?  well. 

•  AID. — The  types  of  assistance  the  Commission  w  ill  con¬ 
sider  providing  under  this  program  and  the  criteria  the 
Commission  will  employ  in  evaluating  proposals,  are  set 
forth  in  an  AEC  fact  sheet.  The  Commission  w  ill  evaluate 
the  proposals  on  a  competitive  basis  in  and  between  the 
different  power  ranges,  within  the  limits  of  funds  and 
materials  available.  The  Commission  may  accept  one  or 
several  proposals,  or  it  may  find  that  none  is  acceptable. 

•  PLANS.— The  Comniission’s  first  request  for  proposals 
last  January,  resulted  in  submission  of  four  plans  for 
reactor  plants,  the  combined  ele<'trical  capacity  of  which 
would  he  455,000  kilowatts. 

On  August  8,  the  Commission  announced  that  it  had 
authorized  negotiations  to  proceed  with  two  of  the  grou|)S 
making  proposals.  These  are  the  Detroit  F.dison  C»>mpany 
{Continued  on  jmge  146) 
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FOR  BETTER  VALVE  AND 


UNION  PERFORMANCE 


FAIRBANKS 


Fairbanks 


COMPAN  Y 

393  LAFAYETTE  STREET  •  NEW  YORK  3,  N  Y 


Oil  Mist  Problem 
with  Burt  Low  Type  VentilatorsI 


An  unbeatable  combination  —  the  "first  string"  team  of  valve 
and  union  for  dependable  trouble-free  piping  installations. 

look  at  the  lineup: 

U-01  BRONZi  GLOK  VALVE 

^  Renewable  Composition  Disc 

Perfect  sealing  at  all  times— 

A  disc  for  every  type  of  service— 

#30— a  hard  disc  for  general  usage 

#32— a  rubber  disc  for  cold  water  valves 

#60— a  special  synthetic  disc  highly  resistant  to  gasoline. 

oils  and  many  acids  and  alkalies. 

^  Two  Piece  Union  Bonnet 
—Quick,  easy  disassembly 
—No  sliding  or  scraping  between  body 
and  bonnet-NO  WEAR 
At  Radial  Seat  of  Two  Piece  Union  Bonnet 
—  Leak-proof  Body  Bonnet  Joint 
—Rigid  alignment  of  all  parts— guar- 
anteed  perfea  seating  all  the  time. 


THE  PROBLEM 

The  modern  building  design  selected  for  Alcoa's  new 
Screw  Machine  Products  Plant  is  practically  free  of  wall 
openings.  Its  200,000  square  feet  of  floor  space  has  no 
cross  circulation  or  natural  ventilation.  Production  opera* 
tions  create  considerable  heat  and  oil  mist. 


THE  SOLUTION 

Forty-nine  48"  all-aluminum  Burt  Low  Typo  Roof  Ven¬ 
tilators  are  used  to  maintain  a  pleasant  working  atmos- 

?here  the  year  around.  Oil  mist  is  scarcely  discernible, 
wenty-fivo  of  tro  Burt  ventilators  supply  air.  The  re¬ 
maining  twenty-four  function  as  exhaust  ventilators. 


DART  UNION 

A'  Ground  Ball  Joint  having  extra  wide 
seating  surfaces 

A  Two  Bronze  Seat*,  non-corroding,  on  both 
sides  of  the  seat 

A  Leak-proof  without  excessive  torque  be¬ 
cause  of  true  bearing  surfaces 

A  High-test  air-refined  malleable  iron  body 
will  not  stretch,  praaically  unbreakable. 


COMPARATIVE  COST 

The  high  volume  air  supply  utilized  here  is  relatively  in¬ 
expensive.  According  to  me  Alcoa  Staff  Eigineer  for 
Air  Conditioning,  tho  initial  cost  of  air  supplied  by  the 
Burt  Low  Type  Roof  Ventilators  is  less  than  one-fourth 
that  of  a  centralized  duct  system. 


SUGGESTION 

If  you  are  looking  for  frosh  air  at  low  cost,  investigate 
Buri's  complete  line  of  modern,  efficient  roof  ventilators. 


WriFa  for  Burf  Dafa  Book  S^-IOI-E. 
If  tuppliai  quick  dafa  on  Burf't  complafa 
lino  of  modarn  Roof  Vanfilafort. 


FAN  &  GRAVITY  VENTILATORS 
LOUVERS 

SHEET  METAL  SPECIALTIES 


111  I  Manufacturing  Company 

49  E.  South  St.,  Akron  11,  Ohio 


m 

STAINlill  STIH 

Cembuition  Chombar  U 
conttructmd  of  AUSTEN* 
I  TIC  STASILIZED  itainl«H 
It  provides  on  of- 
foctivo  fot  trovol  pottorn 
and  rovorio  currant 
tbrouph  a  bond  of  boiler 
tubes  in  tbe  ecenomlier 
section. 


KUOOiO  CONSTRUaiON 

Suilt  solid  and  touph,  de¬ 
signed  for  easy  mointe- 
ttonce.  Free  from  vibration 
and  quiet  running.  All  im¬ 
portant  adjustments  and 
controls  are  on  the  out¬ 
side  within  easy  tight  and 
reach. 


SIAAKATI  DRAFT  FAN 

An  important  feature  that 
eliminates  cold  air  blasts 
at  every  start  — allows 
separate  control  between 
main  blowing  font  and  ex¬ 
haust. 


COMFORT  HEATING 
COMPLETELY  AUTOMATIC 

Unattended  uniform  heat  around 
the  dock  .  .  .  and  the  cost  of 
heotirtg  it  sharply  reduced  with  on 
Olson  Hooter.  Let  on  Olson  rep¬ 
resentative  show  you  the  "block 
Oftd  white"  facts  on  how  your  plant 
or  worehoute  heating  con  be  im¬ 
proved  while  the  cost  it  reduced. 


MAnufactured  in  a  variAtv  of  sizes  for  gas,  oil  or 
dual  oas  and  oil.  The  initial  cost  is  low  compared  to 
complicated  systems  and  there  is  nothing  to  freeze 
during  extremely  cold  weather.  Needs  no  attendant 
because  it  is  completely  automatic.  The  industrial 
styling  is  trim,  neat  and  requires  little  floor  space. 
After  many  years  of  service  its  easy  to  disconnect 
and  move  to  another  location  to  be  put  back  into 
service. 

Other  applications  for  the  Olson  S  S  are:  make-up 
air,  drying  adaptations,  high  temperature  and  proc¬ 
ess  work.  Easily  adapted  to  duct  systems. 

CAPACITIES  OA,  o,.  . 

300,000 

ta  OR  DUAL 

2,000,000 

i.T.U.  Outpwl  ®AS  A  OIL 


ARTNUII  A.  OLSON  *  COMPANY 
CANPIKLO,  OHIO 


News  of  the  Month 


SMALL  REACTORS 

{Continued  from  {Mge  144) 

and  Aesociates,  which  proposed  a  fast  breeder  reactor 
plant  with  100,000  kilowatts  of  capacity  to  be  completed 
in  late  1959,  and  the  Nuclear  Power  Group  which  pro¬ 
posed  a  boiling  water  reactor  plant  of  180,000  kilowatts 
of  capacity  to  be  completed  in  1960. 

The  Commission  announced  at  the  same  time  that,  as 
submitted,  the  proposals  of  the  Consumers  Public  Power 
District  of  Columbus,  Nebraska,  and  Yankee  Atomic  Elec¬ 
tric  Company  were  not  acceptable  bases  for  negotiation. 
These  two  proposals  have  since  been  revised  and  are  being 
studied  by  the  A  EC. 

The  Consumers  proposal  is  for  a  sodium  graphite  re¬ 
actor  plant  of  75,(K)()  kilowatts  capacity  to  be  completed 
in  19.58.  The  Yankee  proposal  is  for  a  light  water  moder¬ 
ated  and  cooled  reactor  plant  of  1(M),()(K)  kilowatts  capac¬ 
ity  to  be  completed  in  1958. 


ATOMIC  PARTS  FACTORY 

designed  fo  produce  parts  for  atomic  power  plants 
is  privately  financed. 

A  privately  financed  factory  for  the  production  of  parts 
for  atomic  power  plants  was  unveiled  in  Cheswick,  Pa., 
by  Westinghouse  Electric  Corp. 

During  a  special  tour  through  the  multi-million  dollar 
installation,  members  of  the  press  saw  skilled  machinists 
manufacturing  “canned”  motor-pumps  that  send  radio¬ 
active  fluids  through  the  hermetically-sealed  systems  of 
nuclear  power  plants. 

a  PUMP  DESIGN. — The  design  of  the  canned  motor- 
pump  has  the  pump  impeller  and  its  electric  drive  motor 
encased  within  a  single  pressure-tight  vessel.  The  fluid 
being  pumped  circulates  throughout  the  motor:  through 
its  bearings,  about  its  rotor,  and  around  its  sealed  stator. 
The  stator  windings  are  protected  from  the  hot  fluid  by 
jacketing  the  ends  and  outside  diameter  in  stainless  steel 
and  then  lining  the  inner  bore  with  a  cylinder  or  can  of 
thin  nickel  alloy  sheet,  welded  at  each  end.  The  outer 
surface  of  the  rotor  is  canned  in  a  similar  manner  and 
for  the  same  reason. 

The  largest  canned  motor-pump  which  is  expected  to 
be  tested  on  the  new  loop  is  a  131/2  ton  unit. 

At  Cheswick,  the  canned  motor-pumps  currently  in 
production  range  in  size  from  V'i  hp,  or  5  gpm,  up  to 
300  hp,  or  4000  gpm.  They  weigh  anywhere  from  60  lb 
to  nearly  70(K)  lb. 

a  LEAK  TESTING. — means  to  make  certain  that  every 
motor-pump  is  leak-proof,  it  was  said,  is  to  test  each 
component  about  which  radioactive  water  passe.^  for  leaks 
by  first  creating  a  vacuum  in  the  part  and  spraying  the 
outside  of  the  part  with  helium  gas.  If  there  are  any  leaks, 
no  matter  how  small,  the  helium  will  be  sucked  inside  and 
carried  to  a  detector  called  a  mass  spectrometer.  The 
detector  is  so  sensitive  that  it  can  ferret  out  a  helium  leak 
of  one  eight-millionth  of  a  cubic  centimeter  per  second. 
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OIPfMOABlf  RlfRlCf  HATION 


WAVnrSBOPO.  PtNNA 


mciDun  IS  ttJTin  built 


Writ*  for  Catalog 


Operate  Your  Evaporative 
Condenteri  This  Better  Woy 

FRICK  evaporative  condenieri  with  tuper-taving  water-air 
control  attachments  automatically  cut  overall  plant  operating 
coats. 

If  you  want  to  save  water,  save  power,  and  save  labor;  if 
you  must  avoid  freeze-ups  in  winter,  and  bothersome  changes 
in  head  pressure  the  year  ’round;  if  your  refrigerating  plant 
runs  at  times  without  an  engineer — then  you  need  the  Frick- 
Mollenberg  automatic  condenser  super-saving  control. 

This  patented  system  shuts  off  the  water,  and  later  the  fan, 
when  not  requir^.  It  utilizes  water  from  the  compressor 
jackets.  It  handles  overloads,  or  pump  failure,  with  fresh  water. 
Water  lines  are  drained  in  cold  weather.  Flooding  or  starving 
of  coolers  and  coils  from  fluctuating  feed  pressures  are  stopped. 
These  and  other  advantages  are  performed  automatically,  sav¬ 
ing  time  and  labor. 

Only  Frick  Company  is  licensed  to  furnish  these  valuable 
features.  Before  buying  any  evaporative  condenser,  ask  how 
this  super-saving  control  can  reduce  operating  expenses  in 
YOUR  plant.  The  Waynesboro,  Penna.,  Office  or  a  nearby 
Frick  Branch  Office  will  give  you  detailed  information  without 
obligation.  Write,  wire  or  phone. 


GIDBILT  INC 


MSI  W.  FULTON  BlVD. 
CHICAGO  12,  III. 


accurately  controlled  temperatures 
to  1000°F  easily  maintained 

CHROMALOX  0Ktr<c  AIR  DUO  HEATERS 

are  the  modern,  economical  answer  to  your  LbI  yair  Cbmuln  S*i- 
requirements  for  heating  air  and  gases  EaglBBarfev  stall  talM  yw 
under  forced  circulation.  Parallel  fin  design  haali^  praMaM...alactrlcal| 
dissipates  maximum  heat  with  minimum  wHnf  for  yoor  copy  of 
turbulence  of  air  stream.  CATM.00  se 

Easily  installed  in  round  or  rectangular  u 

ducts.  Either  manual  or  automatic  thermo-  MMtsrt  and  contrsis 
stat  control.  Moisture-proof  types  available.  f"  s^wnsi  sppiic 

Used  in  ducts  for  drying,  curing,  baking  hmi.  rsqutsi  Book- 
and  annealing  ovens-  there’s  a  heater  for 
any  air  flow  or  temperature  rise.  EMrk  ^ 

Edwin  L  Wimgand  Comptmy 

.  ..•a  7588  Thomas  Boulsvard,  Pittsbur|h  8,  Pa.  ' - 


Th»M0  Cond0nM0r$  Are  Arrtong  Meny  in  Buffalo  Equipped 
With  Prick-Mollenberg  Super-unring  Control. 


One  out  of  every  2  !  Such  complete  domination  of  a  m^r* 
ket  shared  by  more  than  50  producers  can't  be  an 
accident.  Rernor  achieved  this  leadership  by  building  a 
better  unit  heater.  An  alert,  aggressive  product  develop, 
ment  program  keeps  Reinor  ahead  of  the  field.  And  the 
highest  standards  of  craftsmanship  and  materials  insure 
to  every  Reinor  user  the  full  advantages  of  Reznor's 
"years-ahead”  engineering. 


The  bwst  heater  at  the  lowest  price.^  No,  it  isn't  possible. 
Prices  on  Reinor  heaters  are  comparable  to  those  of  the 
best  competitive  units  .  .  .  higher  than  those  of  some 
inferior  units.  Hut  the  economies  of  mass  production 
enable  Reinor  to  build  a  better  heater  for  the  price.  Wise 
buyers  take  advantage  of  this  to  get  more  heater  value, 
dollar  for  dollar,  from  Reinor  than  any  other  manufac¬ 
turer  can  afford  to  offer. 


*The»e  data  are  sujuptied  throufh  the  courtesy  of  the  Meteorological 
Division  Air  Service  Branch,  Department  of  Transport,  Canada. 

••The  Department  reports  the  closing  of  the  weather  station  at  Porq^ 
Junction,  Ont.,  starting  with  Sept.,  1955.  They  have  substituted  dau  for 
Timmins,  Ont.,  and  tyill  continue  to  report  for  that  station  in  the  future. 


WHAT  WOULD  YOU  DO? 

{Concluded  from  {Hige  110) 


Gas  unit  heaters  are  a  specialty,  not  just  a  side  line,  with 
Reinor.  Every  emphasis  is  given  to  the  development  of 
more  efficient  gas-nred  heaters  for  business  and  industry. 
This  determination  to  do  one  thing  well  means  that  every 
possible  improvement  will  be  fully  explored  and  exploited 
—  never  sidetracked  for  other  projects  or  products. 

And  because  Reinor  sells  more,  many  mure,  gas  unit 
heaters  than  any  other  manufacturer,  Reinor  knows  more 
about  gas  unit  heating.  If  your  Reinor  representative  or 
distributor  doesn't  have  the  answer  you  need,  he  can  get 
it.  Somebody  somewhere  in  the  Reinor  organization  will 
have  the  solution  —  proved  by  experience. 


From  53  on  the  horizontal  scale  of  the  chart,  move 
vertically  to  the  optimum  reference  line,  thence  right  and 
read  0.30W.  The  path  followed  in  the  chart  is  indicated 
by  the  dotted  line  and  arrows.  Since  0.30W  equals  300 
gal.,  this  is  the  recommended  size  tank.  The  intersection 
of  the  curve  and  the  53  line  shows  the  working  pressure 
to  be  50  psi  gage. 

The  minimum  tank  size  is  found  by  moving  up  on  the 
53  line  until  it  intersects  the  minimum  tank  size  reference 
line,  then  to  the  right  where  we  read  0.163W  or  163  gal. 
In  this  case  the  working  pressure  is  100  psi. 

If  a  predetermined  working  pressure  is  selected,  read  to 
the  right.  For  example,  if  60  psi  pressure  is  desired,  move 
up  the  53  line  to  60,  then  to  the  right  and  read  0.24W  or 
240  gal.  as  the  tank  capacity.  The  safety  valve  pressure 
should  be  established  at  10  lb  above  the  working  pressure 
for  the  tank. 

If  the  system  is  connected  to  the  water  supply  by  means 
of  a  self-filling  pressure  reducing  valve,  the  reducing  valve 
must  be  adjusted  to  the  system’s  static  pressure.  If  it  is 
not,  a  higher  working  pressure  will  be  developed  in  the 
system. 

The  optimum  tank  size  (volume)  reference  line  is 
based  on  the  volume  of  the  tank  capacity  in  gallons  being 
e<]ual  to  kW,  where  W  is  the  water  volume  in  the  system 
in  gallons  and  k  is  0.1  for  a  one-story  building,  and  0.13, 
0.17  and  0.23  are  the  k  values  for  2,  3  and  4-story  build¬ 
ings,  respectively. 

The  graphical  approach  to  the  problem  of  sizing  a  heat¬ 
ing  system’s  expansion  tank  is  truly  a  short  cut  method. 


Reinor  hat  dittributort  in  more  than  500  citict.  Most  of 
them  maintain  complete  warehoute  stocks.  Wherever 
you  are,  you  can  be  sure  that  the  Reinor  units  you  need 
will  be  available  when  and  where  you  need  them. 

And  wherever  you  are,  if  it's  information  you  need, 
your  Reinor  distributor  it  at  close  at  your  telephone  — 
usually  for  the  price  of  a  local  call.  If  you  don't  find  a 
Reinor  listing  under  "Heaters-unit"  in  the  classified 
pages  of  your  telephone  directory,  please  let  us  know, 
w^'ll  give  you  the  name  and  aadrest  of  your  nearest 
representative  and  distributor. 


City 

1  September  | 

Cumulative 

1  1955 

1  Normal  | 

1954 

1  Normal 

Colgory,  Alto . 

502 

432 

502 

432 

Charlottetown,  P.  E.  1. 

275 

222 

275 

222 

Crescent  Valley,  B.  C. 

391 

360 

391 

360 

Edmonton,  Alto . 

472 

444 

472 

444 

Fort  William,  Ont.  .  .  . 

360 

354 

360 

354 

Grand  Prairie,  Alta.  .  . 

523 

480 

523 

480 

Halifox,  N.  C . 

195 

189 

195 

189 

London,  Ont . 

172 

126 

172 

126 

Medicine  Hot,  Alto.  .  . 

381 

267 

381 

267 

Moncton,  N.  B . 

31 1 

282 

31 1 

282 

Montreal,  P.  Q . 

200 

180 

200 

180 

North  Boy,  Ont . 

333 

264 

333 

264 

Ottawa,  Ont . 

229 

204 

229 

204 

Penticton,  B.  C . 

239 

213 

239 

213 

Prince  George,  B.  C.  .  . 

502 

444 

502 

444 

Quebec  City,  P.  Q.  ... 

329 

276 

329 

276 

Regina,  Sosk . 

436 

408 

436 

408 

St.  John,  N.  B . 

326 

270 

326 

270 

Saskatoon,  Sosk . 

453 

396 

453 

396 

Timmins,  Ont.**  .... 

437 

405 

437 

405 

Toronto,  Ont . 

136 

168 

136 

168 

Vancouver,  B.  C . 

247 

234 

247 

234 

Victoria,  B.  C . 

298 

264 

298 

264 

Windsor,  Ont . 

87 

54 

87 

54 

Winnipeg,  Mon . 

344 

330 

344 

330 

featuring 


Capacities  From 

500  to  10,000  sq.  ft.  E.D.R. 

Up  to  30  lbs.  discharge  pressure 

TVC  Condensate  Pumps  are  low  speed  (1  750  PPM)  (oi  lonq  lile. 
are  easily  installed  (two  piping  connections)  in  nreos  where 
space  is  important.  The  cast  iron  receiver  and  sturdy  pumping 
unit  (equipped  with  a  dirt  strainer),  all  completely  factory  assem 
bled  and  tested,  assure  a  long  lived  trouble  free  installation. 


Stocked  by  all  leading  jobbers 


SEVERAL 


^  MAN  HOURS 
LOST  DAILY 
. .  .  until  a 

OIL  m 
UNIT  fe 
HEATER  ll 

warmed  Bj 
up  this  W 
loading  E 
platform!  B 


fppQD^]^  It  was  impossible  for  loaders 
at  this  open  warehouse  plat¬ 
form  to  work  more  than  short  shifts  in  cold 


weather. 


IcKnmKjo  A  Delta  Oil-Fired  Unit 
ImWhmmJ  Heater  wu  installed.  It  was 
seleaed  because  heat  output  is  high  while  fuel 
costs  are  extremely  low.  Installed  fast  and 
easily  moved  wherever  else  needed  as  the 
weather  geti  warmer. 


And  how  can  anyone  be  really  coinfortable 
without  the  full  dimension  heating  and  air 
conditioning  comfort  that  only  Standard  Ceiling 
Air  Diffusers  provide.  Five  flush  and  five  ex¬ 
tended  models,  sized  for  6'  to  14'  ducts.  Baked 
on  metallic  finish.  Also  dampers,  installation 
rings,  and  accessories. 


B^BIBHBi  rpccy^TTI  Loaders  can  now  work  a  full 
Q  .  <  jgy  comfortably  in  any 

oena  tor  weather.  Number  of  trucks  loaded  per  day  has 
complete  new  doubled.  Operating  costs  of  the  Delta  Unit 
catalog  Heater  are  negligible. 

This  is  aaly  ana  af  hwndradt  af  labs  that  a  Oalta 
Oil  Unit  Haatar  can  da  battar  and  mara  acanamicalty. 


STANDARD  STAMPING  &  PERFORATING  CO. 

3141  W.  40th  Place,  Chicago  3  2,  Illinois 


DELTA  HEATING  CORPORATION 

TRENTON  8,  NEW  JERSEY 


W«  do  utilize  all  the  principal  vibration  control  medio  be* 
coute  we  believe  each  has  its  place,  either  alone  or  in  com* 
bination  in  controlling  vibration  problems.  We  don't  think  one 
product,  or  even  one  type  of  product  can  solve  all  vibration 
problems  efficiently  and  economically. 

During  our  half-century  of  experience  we've  come  up  against 
and  solved  almost  every  imaginoble  type  of  vibration  prob* 
lem.  And,  we've  corrected  enough  faulty  vibration  control 
installations  to  know  that  each  problem  is  unique  in  itself. 
There  is  no  panacea.  A  single  product  cannot  solve  all 
problems. 

So  when  you  have  a  problem,  bring  it  to  Korfund— the  pioneer 
in  the  field  of  engineered  vibration  control.  You'll  get  im¬ 
partial  recommendations  on  media,  whether  it  be  springs, 
rubber,  or  cork,  alone  or  in  combination.  Our  experience 
will  tell  us  which  is  best  for  you.  And  after  all,  there  is  no 
substitute  for  experience. 

For  your  free  equipment  isolation  Selector  Chart  and  addi* 
tional  data  on  increasing  production  and  reducing  costs, 
write  for  your  copy  of  Bulletin  25,  or  see  our  catalog  in 
Sweet's  Files. 


For  spocifle  rocommondotiont,  contact  ut  or 
your  local  Korfund  office.  Look  under 
"Korfund"  In  your  local  Telephone  Directory 
or  in  Thomas'  Register.  A  half-century  of  ex* 
perience  Is  at  your  disposal. 


THE 


KORFUND 


CO.,  INC. 


4t*01 1  Thirty  Second  Ftece,  long  Island  City  1 ,  N.  Y. 
In  Canada:  510  Canal  Bonk,  Ville  St.  Pierre,  Montreal 


BOOK  REVIEWS 

(Concluded  from  paf^e  134) 

School  of  Public  Health,  University  of  Pittsburgh;  Bio¬ 
logic  Testing  of  New  Materials  of  Fine  Particle  Size,  by 
Dr.  Paul  Gross;  Toxicologic  Study  of  Calcium  Halo- 
phosphate  Phosphors  and  Antimony  Trioxide,  by  Dr. 
Paul  Gross,  Dr.  J.  H.  U.  Brown,  Dr.  Marian  L.  Westrick, 
Raymond  P.  Srsic,  Nancy  L.  Butler  and  Theodore  F. 
Hatch.  Industrial  Hygiene  Foundation,  Mellon  Institute, 
44(K)  F'ifth  Ave.,  Pittsburgh  1.3,  Pa. 

CoDK  FOK  Prkssure  Pipinc — With  The  American  Society 
of  Mechanical  Engineers  serving  as  administrative  spon¬ 
sor  for  Sectional  Committee  B.31,  the  society  has  pub¬ 
lisher!  a  new  American  Standard  Crnle  for  Pressure  Pip¬ 
ing  ( A.SA  B31. 1-19.551 .  It  contains  sections  on  power 
piping  systems,  industrial  gas  and  air  pi|)ing  systems, 
refinery  anrl  oil  transportation  piping  systems,  district 
beating  piping  systems,  refrigeration  piping  systems, 
fabrication  details,  and  specifications  and  identification 
of  materials.  Included  are  extensive  data  pertaining  to 
welding.  The  American  Society  of  Mechanical  Imgineers, 
29  W.  .39th  St.,  New  York  18,  N.  Y.  Price,  83..5(). 

Cork  Board  Thermal  Insulation — The  American  So¬ 
ciety  for  Testing  Materials  has  published  tentative  speci¬ 
fications  for  cork  board  thermal  insulation  which  is 
designated  as  C  .3.52-.54T.  Covered  is  a  material  asually 
referred  to  as  cork  board,  consisting  of  baked  cork  in 
board  form,  used  for  thermal  insulation  purposes  on  sur¬ 
faces  ofierating  at  temperatures  below  180  deg  F.  Tbe 
American  Society  for  Testing  Materials,  1916  Race  St., 
Philadelphia  3,  Pa. 

Health  Hazards  From  Air  Pollution — Reprints  of  an 
article  on  the  Estimation  of  Health  Hazards  from  Air 
Pollution  by  W.  C.  L.  Hemeon,  originally  published  in 
the  A.M.A.  Archives  of  Industrial  Health,  May,  1955,  are 
available.  The  article  includes  an  hypotheos  concerning 
identity  of  irritants  in  acute  smog  episodes.  Industrial 
Hygiene  Foundation  of  America,  Inc.,  Mellon  ln*titule, 
44(K)  F'ifth  Ave.,  Pittsburgh  13,  Pa. 

Cooling  Tower  Testing  and  Spegifigations  —  Three 
bulletins  have  been  is.sued  by  the  Cooling  Tower  Insti¬ 
tute,  as  follows:  ATP-1().5,  Accepted  Test  Procedure  for 
Water  Cooling  Towers,  with  recommended  pren-edures  for 
testing  mechanical  draft  cooling  towers,  price,  .50  cents; 
STD-101,  CTI  Grades  of  Redwood  Lumber  giving  recom¬ 
mended  specifications  for  selection  of  grades  of  redwood 
lunilier  for  industrial  cooling  towers — price,  25  cents; 
STD-102,  Structural  Design  Data  (for  use  with  bulletin 
STD-101),  price  25  cents.  Cooling  Tower  Institute,  444 
Fhnerson  St.,  Palo  Alto,  Calif. 

Natural  Ga.s  Substitutes  from  Oil  (iASEs — The  mak¬ 
ing  of  a  high  Btu  oil  gas  as  a  substitute  for  natural  gas 
is  a  condition  which  has  a  numl)er  of  problems.  A  study 
wat  sponsored  by  the  American  Gas  Association  at  the 
Institute  of  Gas  Technology,  Chicago,  Illinois,  to  demon¬ 
strate  the  improvement  autohydrogenation  would  make 
in  the  substitutability  of  oil  gases  for  natural  gas.  Results 
of  this  study  are  published  in  IGT  Research  Bulletin  No. 
25,  Autohydrogenation  of  Oil  Gases.  Price  $5.  Institute 
of  (ias  Technology,  17  W.  34th  St.,  Chicago  16,  Ill. 
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UNIT  NIATKMk  Intidt  front  eorw.  Vof 
tical  and  horizontal  unit  haatara  ar«  mada 
for  ataam  or  hot  watar  ayatema  in  4  mod* 
ala,  II  aizaa  from  SS.MO  to  27SJM  Btu  par 
hr,  total  haat  dalivarad.  Oaa*llrad  unit 
haatara  ara  available  in  aizaa  randnf  tram 
ZS.OOO  to  2M.000  Btu  par  hr  input.  ..Ila«  M 


RMT  VKMTILATMn.  Page  1.  Cantrlfual 

roof  vantilatora  for  quiet  operation  in 
achoola  and  hoapitala  nin  at  low  apaada 
and  move  large  volumaa  of  air  acainat 
atatie  praaaura.  Tbair  low  ailhouetta  bbnda 
with  modem  arehltaetiira.  A  ll-paga  aa> 
laetlon  catalog  ia  available.  _ Ham  It 


-  AND 


PRODUCT  INFORMATION  SERVICE 


tTfAM  NMTHM  IVITBIM  Page  t.  A 

multi-zonM  ataam  heating  ayatem  araa  in> 
aulled  In  a  71-yaarK>ld  rata  nMntal  hea« 
pital.  Paaturaa  of  tha  avatam  include  man¬ 
ual  eontrola  for  quick  ararm*up  or  ra> 
duead  heating,  aapiurata  eontrola  for  ent- 
lylng  buUdlnga,  iay-oparated  vatvaa  for 
Indhrldnal  anutoC  of  convaetora.  and  an 
outdoor  tharmoatat  for  oontlnuoua  heat¬ 
ing.  Information  la  available . Nam  W 

OMI-PIMB  PIPP  mauukrtom.  Page  4. 

A  one-picca  molded  pipe  Inaulation.  mada 
of  glaaa  llbara.  did  not  loaa  Ita  thermal 
efficiency  after  being  axpoaed  to  the  rain. 
The  Inauiaton  la  anappad  on  over  tha  pipe. 
Samplaa  and  tachnlcal  data  ara  avail¬ 
able . . . Nam  n 


WHOUPNT  IRPM  PIPBi  Page  f.  Ineraaa- 

Ing  uae  of  wrought  iron  pipe  in  modern 
building  program!  ii  tha  reault  of  tha 
practice  among  anglnoert  and  archltacte 
of  looking  into  tha  paat  for  a  guide  to 
material  aelaction.  The  aarvice  Ufa  of 
rought  iron  is  llluatratad  by  tha  Inatalla- 
tiona  In  aix  Boaton  buildings.  Bulletin  is 
available. . Nam  M 


PLIMN  VALVE.  Page  11.  PluHi  valvaa 
ware  spaclffad  and  inatallad  In  a  22-atoiw 
New  York  skvserapar.  A  flush  valve  hand¬ 
book  ia  availabla  containing  II  pages  of 
installation  details  for  exposed,  concealed, 
and  special  flush  valve  installatton. 

. . . - . NMi  n 


WATUI  BHILAi  Page  IS.  Removabla-haad- 

ar  water  coils  ara  designed  for  Installations 
where  frequent  macnanioal  cleaning  of 
tha  insides  of  tha  tubm  is  raquirad!Y7ia 
tfa-ia  OD  tubm  permit  the  coil  to  drain 
tbrmigh  the  watar  and  drain  connections, 
and  tha  coil  can  be  pitehad  in  either  di¬ 
rection.  The  tinned  tnbaa  ara  staggered  in 
the  direction  of  tha  air  flow.  Bulletin  avail¬ 
able.  . . . Nam  U 


NIAN  PPCMUKB  tVSTUN.  Pages  14-lS.  A 
double  duct  mixing  plenum,  high  pressure 
air  distribution  system  featurm  heating 
and  cooling  zone  control  using  wall  uniw 
located  under  all  windows  and  ceiling 
units  installed  in  tha  dining  areas  of  a  new 
bank.  The  units  mix  and  discharge  vary¬ 
ing  proportions  of  heated  and  oooled  air. 
Catalog  and  bulletin  are  available. 


TPMPmATUM  — WTBOL.  Pages  11-17. 
nw  temperature  control  system  of  a  new 
luxury  hotel  Ineludm  lioBting  rnnling 
thermostats  for  individual  room Tsmpera- 
turm,  water  valvm  to  regulate  the  hot  and 
chilled  water  supply  to  room  ra  condi¬ 
tioning  units,  pnaunmtie  step  oqutrollers 
for  tha  hotars  seven  refrigeratioa  eom- 


s  seven  refrigeratioa  eom- 
preasors,  and  thermostats  to  control  tha 
tempergtures  at  the  return  air  ia  public 


temperatures  at  the  return  air  ia  public 
areas.  BulleBas  oa  cash  of  the  eeatrols 


are  available. 


IIAMATMM  UMMb  Pages  IS-lt.  five 

Unm  of  radianm  equipment  offered  by 
one  manufacturer  include:  two  Unm  at 
bambearos  for  residential  and  comaurclsl 
um.  convectors  It  to  112-ln  in  leagth.  in¬ 
cluding  picture  window  and  InsUtuttonal 
typm,  three  typm  of  flnned  tube  coavec- 
tors,  and  front  outlet  convectors.  BuUMn 
is  available.  . . . . Hsm  V 

MPPU  TUBS.  Pages  21-21.  In  a  new 
veteran’s  hospital  in  Texas,  U.MI  ft.  ef 
copper  water  tube 


Clrd#  numbgn  corresponding  to  the 
itenfw  And  edverttsements  in  which 
you  ore  interested,  print  your  nemo 
end  eddren  deeriy.  Informetion  wil 
be  sent  directly  fr^  menufecturers. 


Below  end  on  the  foNowing  peges  ere  given  brief  digests  of  the  edvertisements 
eppeering  in  this  month's  Issue.  Use  this  Digest  to  locete  end  refer  to  the 
edvertisements  in  which  you  ere  Mrticulerly  interested,  then  fiR  out  end  meil 
the  prepeid  postcerd  to  request  further  informetion  from  menufecturers. 

The  items  eppeer  in  the  seme  order  es  the  edvertisements  to  which  they  refer, 
to  fecRitete  obteining  Either  informetion  efter  reeding  en  edvertisement. 

NOTE:  AR  edvertisements  ere  digested  here  except  these  received  toe  lete  for 
inclusion.  The  Index  of  Advertise  lists  ell  the  edvertisements  In  this  issue. 

Use  the  poeteerd  below  for  cetelogs,  new  equipment  end  meterlels,  es  srel 
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and  oxygan  llnm,  air  conditioning  Itnm, 
radiant  panel  heaUng.  hot  and  com  water 
llnm,  underinound  mrvica  Unm,  waata 
Unm  and  vent  ata^  and  proeaaaing  llnm. 
Technical  advlmry  aarvice  la  available. 

. . . . Nam  Sfl 


AIM  CMMMITIMMINM  UNM.  Page  21  A 

line  of  air  con^ttonlng  equipment  which 
ineludm  new  paekagad  air  conditionera 
In  aiam  from  X  to  SS  Som:  air  cooled  home 
air  conditionera  ia  aiam  from  2  to  S  tone; 
water  emUers  from  71k  k>  100  tone  with 
console  units:  end  condensing  xmlta  in 
either  alr-cooledrriMll-and-tube.  or  com¬ 
bination  air-  and  water-cooled  aaodali. 
Information  oa  meh  of  tha  produeii  is 
available . HOm  SS 


svlll.  The  manufacturer  also  makm  a  line 
of  galvanized  furnace  Pipe,  snag  lock  or 
closed  mam  perimeter  Mating  or  air  e^ 
dltlonlng  duet,  and  aeeeaaorlm — Ham  MS 


tenodto  the  e^liM  or  can  be  aiountad  an 
a  ahelf,  are  availaola  in  afr  corad  mo4M 
in  3  and  S-ton  oapadA.  W«lsr-^M 
models  are  elm  avulam  m  3,  S,  and  7H- 
ton  caparttim.  The  unite  may  be  aauipped 
with  coils  for  winter  hmting.  BomUoI  ia 
available.  ......................... Nam  IM 


■LieTMM  MMTMBe>  Page  23.  Advanced 
enginmring  and  wiproved  tachniqum 
have  bmn  used  in  thla  Um  of  completely 
enclosed  motors  to  adUeva  a  rotor  witU 
leas  noim  and  batter  balance.  The  nwtors 
can  be  en^nmrad  to  meat  special  me¬ 
chanical  aM  eloctnaal  requirements.  They 
are  avaUable  in  polypham,  squirrel  cage, 
induction  and  dngla  pinam.  capacitor-start, 
and  induction-run  tirpm. _ Hem  US 


RAMIANT  BAfi 

dlant  bamboardi 
and  control  wbl 
point  along  tha 
coll  supply  brae 
rim  tha  coU  w 
aUgniite  slide  an 
is  avallaUe.  .... 


BBB.  Pam  27.  Ba- 
a  patamad  damper 
a  ba  placed  at  aite 
sard.  An  adlurabla 
tf  aUda  cradla  aar- 
ndm  on  the  sMf- 
Sstailed  information 


MBTAL  PBAMB  PIPB  BABSCNSB.  Pago 

31.  Heavy  Unm  are  aaslly  supported  on 
this  sturdy  metal  framing.  Clamps,  con¬ 
crete  inmrts.  hangers,  and  — 


OALVANISBB  BNBSTB.  Pages  24-SS.  Oal- 
vanissd  shmts  are  made  of  a  soft,  ductile 
bam  metal  with  a  ti^t  zinc  coating  that 
will  taka  anything  that  the  bam  metal 


be  anada  at  any  urns.  A  Tl-paga  mtalbg  ts 
avaUable  showing  how  to  rack,  frame, 
suspend,  and  sup^rt  mechanical  and  alee- 
trical  equipnwnt. _ .... _ Nam  let 
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INQUIRY  CARP 

^^Ilr^pl^t  It^t^st  ^sims^^^trs  ^s^s  v^ls^h  a^s^i^tl^s^Ss  fu^^l^^^ts  In^l^is^u^tSf^ltt. 
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veteran’s  hospital  in  Texas,  SS,S4S  ft.  ef 
copper  water  tube  were  used  in  slam  rang¬ 
ing  from  Vk  to  S  in.  in  diameter  for  water 
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nd-^ujfC^t 


two  dMtaet  tjpm  and 

_ Jm.  VMtleal  Hint  lM«t> 

to  M  dUToront  aM)d»U,  ooeh 
•  oftolM  M  Imt  drpi  ot  air  mAsc* 
Catalog  la  avatlabla . t%»m  m 


Pagai  An  ax- 

itva  Una  ot  waldad 
butt  waldad  llttlngs 
la  a  varlatx  of  aebadulaa. 
-raatatant  flangaa  In  a  va> 
of  ratlnga  aad  forgad 

or  aoaaat  walding  flttlngs  and 
■alana  la  aorroaloa  laaiatant  typaa  In  a 
varlatjr  of  praaoura  ratlnga . Ham  IW 


mMI  —It ft,  Paga  M  Two  bollara 
arm  waabfaatioa  gaa  and  oU  burnara 
wata  aaoaaa  to  auap^  ataam  to  tba  ramota 
oaraaca  of  apnwffng  airport  buttdiMa  ba- 
aaaaa  tbap  awaraf  a  eoavact  tnataliatlon 
with  anough  powar  to  againat  traaa- 
miaaton  boat  lowaa.  Tna  botlara  oparata 
with  provialoii  for  piping  pickup  and  ad¬ 
ditional  eapaait}'  raqmremanta.  Itam  itr 


WlUNHi  ■— II  Ij— Itfl.  Paga 
IT.  Baaay  jaty,  hlga-powar-factor  motor 
poarar  with  minimum 
Praon-lt  and  Praon- 
^  Uaa  of  Praon«12  can 
aa  71  dag  P  lower  tampara- 
,Naga.  eraakeaaa,  oil,  and  dla- 
Infomation  avaliabla  Hm  til 


tb  Paga 

rartdint 


M.  Two  naw 


__  ara  approaad  by 

_ aaaaa.  Ona  far  watar  or  ataam 

iblo  from  4  to  11  aaefiona  witb  In- 
Mta  froiii  11—  to  par  hr. 

Tha  othar  for  wntar  or  ataam  la  atrallabla 
mm  4  to  41  oaottotm  wlm  taputp  from 
«•—  IP  I—  itapar  hr.  DotaSad  da- 
aaripuona  aro  avanAlo.  .........Mom  tit 


Paga  It.  A  pookagad  U- 
raqulroo  only  o  powar 
te  homoo,  opoftawnta, 
randn^duaiKl  build- 
—  work.  Ayallalm  In  ea- 
M  to  lot  toMTSouim  can 
•  a  wt^  of  applkui. 

Jn  artm  diagranm  and  apa- 
avallaina.  _ HMn  lit 


AkLMV  trm.  PI—  Paga  42.  A  low  alloy 
atom  —a  that  la  raalatant  to  aorraalon 
and  ahoqt  waa  ehoaan  for  tha  radiant  bant¬ 
ing  ayatam  of  a  naw  achotd.  Tha  contlttu- 
oua  wald  plpa  la  tiaad  in  many  mduatrlal 
and  aaow  ramoval  ayatama.  Booklat  la 
avallabla . Nam  111 


AIM  MPPy— ,  Paga  44.  Tha  thraa  out- 
atandlng  faaturaa  or  tham  drcular  air 
dlffumra  ara  llatad  by  tba  aaanafaeturar 
aa  aanr  Inatallatlon,  aaay  balandim  and 
adjtwtfng,  and  lower  prleaa.  Made  m  two 
modala.  tha  dUfuaara  ara  avallaMa  la  a 
complata  range  of  Aaea.  . . Nam  112 


PAeiU—t  MAPNIIAAM  VALVO. 

whan  y 


OU  have  valve  probloam  wt' 


41.  Whan  you  have  valve  pr 
hard-to-held  guida,  ^  thla  company'a 
valvaa.  They  allminata  atam  leakage  and 


malatananea  on  air,  vacuum,  gaa,  light 
oil  and  almilar  aarvieaa.  Their  diaphragm 
haa  longer  Ufa  yat,  ahould  It  fall,  their 
■aparata  dlaea  prevent  eacape  of  line  fluid. 
Poldar  availabte.  . . Mam  111 


SfAM  Nff ATOR.  Page  44  A  high- 
praaaura,  MP-hp  packaged  ataam  generator 
revealed  fuel  aaving  for  a  Naw  England 
cleaning  and  laundering  plant.  Burning 
No.  I  oH  m  wall  m  gaa,  the  generator  aup- 
plim  ataam  for  both  div  eleandng  and  for 
the  laundry  room;  it  afao  heata  tha  entire 
plant  Detailad  data  ahaeta  are  available 

114 


TM— flTATIC  — NT— LS.  Page  47. 

Tharmoatatlc  controla  regulate  tha  tem¬ 
perature  of  awlmmlng  pool  ahowera. 
ahanmooa,  and  watar  haatara  in  a  aouth- 
am  California  Iuxuiy  hotel.  Aaalatance  in 
aalaeting  tha  right  type  of  control  ia  of¬ 
fered  by  the  manufacturer.  .....Itam  111 


P— KLHB  VALVES,  Page  U.  Tha  colUr 
of  Uiaaa  paeklaaa  valvaa  la  ntachlnad  on 
tha  valve  atam;  atalnleaa  aprlng  atael 
wafara  pram  againat  thla  collar  to  form  a 
tight  annular  aaal.  The  valvm  ara  fur- 
niahed  In  a  range  of  pattama  for  aervlca  up 
to  IM  lb  on  ataam  and  hot  watar  haatiiif 
ayatama  or  almilar  aervlcm . Mam  111 


Q—Pf  TUM  AMD  PirriNDSt  Paga  4 

Copper  tuba  and  fltUnga  helped  to  turn 
lajidmark  into  a  modem,  comfortata 
lildlM.  'Am 
amatl  ( 


41. 
1  a 

.  comfortable 
contractor  ran  Unaa 
I  and  inalda  axlaflng 

_  _ -jngtha  reduced  tha 

of  flttlnge  and  me  elimination  of 
wading  waa  a  big  time  mvar.  Ad- 
tlmo  wna  wvad  by  pratabrlcating 

_  at  tha  ahop.  information  on 

copper  tabm  and  flttlnga  la  available. 
. Itam  U7 


through  ai _ 

pai^Uona;,  the.  iM-ft 


DON— —ESS  AMD  —BLESS.  Page  81. 

Propallar-fan  condanmra  provide  a  prac¬ 
tical  method  for  condanamg  rafrlgaranta 
without  tha  tim  of  watar.  The  unit  eoolara 
have  completely  non-farroua  aonatnictlon. 
Both  Itama  ara  recant  addlttona  to  tha 
manufacturara  Una.  ..............Mam  US 


STEEL  PIPE.  Paga  82.  Steal  pipe  baa  been 
taatad  by  nmra  than  40  yaara  of  hot 
watar  aM  ataam  ap^mtlona.  It  baa  quali- 
tlm  of  acoBomy,  durability,  waldaDUlty, 
and  formability  required  for  radiant  pan¬ 
el  boating.  A  48-pajra  color  booklat  and  a 
32-paga  companion  oooklet  ara  available 
_ . r. . Itam  U» 


— ILESt  SESVE  LWMTIMa  PLAMT. 
Page  81.  Two  integral  furnace  boilara  mrva 
flva  buildings  of  a  lighting  companir's  new 
sarvlea  eantm.  Normally  burning  gas,  each 
boUar  la  cap^la  of  generating  lb  of 

steam  par  hr  at  128  pal.  Boilers  of  this  tyj>e 
ara  available  In  slses  for  loads  ranging  oe- 
twaan  2M0  and  40,004  lb  of  steam  par  hr 
at  praasuras  to  238  pal.  Bulletin  available. 
. . . Mam  134 


ADiUSTABLE  AIS  DIPPWSENS.  Page  54. 

This  air  diffuser  can  control  the  air  direc¬ 
tion  at  four  dtSarent  angles  of  discharge 
simultaneously  without  changing  the  posi¬ 
tion  of  the  spinnings.  It  can  be  adfustad 
for  downward  prolactlon.  horizontal  dis¬ 
charge,  Intarmadlata  projection,  and  hoti- 
■  downward 


sontal  discharge  and 
Bulletin  available. 


pro; 


1^ 


ion 

m 


PADKASED  LIQUID  CNILLESS.  Paga  85. 
Paotagad  liquid  chillers  for  watar  or  brine 
are  made  In  sisas  from  711  to  200  hp.  The 
units  ara  factory  amambfed,  tested,  and 
shipped  m  ona  complete  package.  Bulletin 
containing  specifications,  features,  and 
typical  appUcations  is  available.  ..Item  122 


AIR  PILTERE.  Page  56  By  using  a  com¬ 
bination  of  three  flltcra  assembled  in 
scrim  .optimum  afflciency  is  achieved  over 
a  wide  range  of  particle  sizes.  The  com¬ 
bination  has  a  static  pressure  lorn  of  less 
than  watar.  Air  Alter  catalog  is 


avalUti 


123 


•TEAM  TRAPA  Paga  87.  Impulse  steam 
trapa  ara  made  in  a  complete  line  of  sizes 
and  typm  for  every  requirement.  They 
ara  good  for  all  prasaurm  without  change 
of  valve  or  seat.  A  smaU  stalnlem  steel 
valva  la  the  only  moving  part  in  the  trap. 
Trap  Mlaetor  and  24  page  buUatin  are 
avaOabla . Mam  134 


.  Page  84  This  line  of 
tva  pumps  consists  of  a  sewage  ejector 
type,  a  double  suction  horizontally  split 
cam  pump,  a  condensation  pump  and  re¬ 
ceiver,  flexible-  or  elom-coupled  pumps, 
and  a  condanmtion  return  pump  and  ra- 
caivar.  BuUatlnB  describing  each  type 
pump  ara  available. _ ..Mam  121 


NEAT  AND 

heating  and  posrer 


PVEL.  Paga  84.  For 

stall" 


_ _ _  nstallatlon,  up-to-date 

coal  burning  aqutpmant  can  gtva  10  to  40% 
mors  steam  par  dollar;  automatic  coal  and 
ash  handling  systems  can  cut  labor  cost; 
and  aoal  is  safe  to  store  and  um.  Informa¬ 
tion  and  cam  hiatorlm  ara  available. 


For  buslaam  and  industrial  air  condition¬ 
ing,  aam  organization  oonrs  tha  nwcial- 
laad  asparMnea  of  top  air  eondlnonlng 
engtnasfa;  on-tha-apot  sarvloa  of  local 
sarvlea  man  arho  ara  factory-trained  and 
equipped:  and  an  organlsaaon  of  people 
who  ara  fully  trainsd:  InformatloB  on  air 
conditioning  service  is  available. 
. . . Mam  124 


Paw  IS2 


■aavMa.  rat,  to.  nti,  mut- 

hra  to  sand  a  field  engineer 


this  sarvlea  ayaflable  on  a  no  coat  bi 
baeauM  It  arin  point  out  tha  imports: 
of  buying  standard  brand  filters.  Inforr 
tion  on  sarvloo  is  available. 


portanee 

nforma- 

Nam  I2T 


AXIAL  PIjDW  PAMA  Paga  41.  Tha  design 

of  nnal  flow  fans  offars  advantagm  such 
m  straight-lina  ainelai^.  light  waMt. 
and  space  savtaRa  In  addition  to  axial  flow 


fans,  this  company 
eluding  eantrirugal 


and  prop 


BullaUh  available  arlth  fan 


typm.  in- 
tuar  fans. 


I  BUSINESS  REPLY  CARD  . 

I  FIBgr  CLASS  PBUOT  Ha  SL  SH.  S4.L  F.  L  h  B.,  HflW  TOSS.  X.  T.  I 

Air  Conditioning  Heating  ud  Ventilating 

93  WORTH  STREET 

NEW  YORK  13,  N.  Y. 


i 


ADJOmsr  SERVICE 


V 


UNOmOMUND  MM  INSULATION. 
Pfege  S3.  Triple-ionc  insulation  for  ths 
protection  of  hot  underground  pipes  pro¬ 
tects  the  pipe  from  corrosion.  Available 
in  three  temperature  ranges,  the  insula¬ 
tion  needs  no  housing  or  mechanical 
sheaths.  Information  is  avallabte 
. Item  US 


■LOWU  BOUIMSBNT.  Page  S4.  Air  han¬ 
dling  einilpemnt  was  Instafled  in  the 
lerais  m  a  Chicago  bus  terminal  to  sx- 
hanst  fumes  and  stale  air  from  all  levels, 
and  circulate  clean  conditioned  air.  The 
equipment  in  the  building  includes  tt  fans 
and  S  air  conditioning  units.  Engineering 
Information  is  available . Item  lit 


precipitation,  them  air  niters  remove  dust, 
moke,  soot,  and  mlcioaecH^lc  particles 
from  the  Operating  on  standard  bouse 
current,  the  pieeipitator  mar  be  installed 
in  anj  foioed  air,  circulating  system.  Bul¬ 
letins  on  ^ustrtel  and  residential  units 
are  available.  _ _ _ Nam  Ml 


PAN  OOOLras.  Page  131.  Blimlnate  water 
problams  by  using  fan  coolers  for  any 
Nm  eofnprsasor.  regardlem  of  tonnage. 
Sta^,  hoods,  aM  wind  deflectors  are 
for.«in>plUied  outside  mounting 
Bulletin  available. _ _ _ .......Hem  lU 


LMUIB  LIVBL  CONTNOL.  Page  SS.  A 

positive  liquid  level  control  for  ammonia, 
rreon-13,  and  Preon-22  is  Incorporated  in 
standard  thermostatic  expansion  valves 
tor  flooded  refrteeration  systems.  The 
control  has  a  modulated  flow,  no  moving 
parts,  and  is  not  affected  by  turbulence. 
Bulletin  is  available. _ Nam  132 

KAINLBM  STUL  pans.  Page  W.  Stain- 

s  steel  fans  are  made  for  use  in  cooling 
towers,  power  ventilators,  as  exhaust  fans, 
or  for  similar  applications.  They  are  made 
to  solve  corroMon  and  noise  problems. 
Prices  and  specifications  are  available. 
. Item  133 

PLUMBINB  PIXTUNKS.  Page  37.  Off-the- 

floor  plumbing  fixtures  add  spaciousness  to 
washrooms;  free  washrooms  of  Utter-traps 
and  breeding  grounds  for  bacteria;  and  do 
away  with  obstaclm  to  easy  cleaning  and 
hospital-like  mnltation.  The  entire  strms 
of  OM  fixture  Is  on  the  fitting,  not  on  the 
wall.  Booklet  available . Ham  134 

lUCTBONM  PMCIPITATOB.  Page  IIS. 
This  elactronlc  precipitator  has  Ita  own 
private  shower  consisting  of  a  mt  of  trav¬ 
eling  spray  nozzles  which  move  back  and 
forth  acrom  the  collector  plates.  Spray 
heads  are  automatlciilly  adjusted  to  ^nt 
at  a  f-deg  angle  in  the  direction  they  are 
traveling.  Cataloga  of  the  precipitator  and 
other  equipment  are  available.  Ham  13S 

MULTIPUI  BONB  fUNTIIOLS.  Page  lit. 

Automatic  electrical  controls  are  made  for 
multiple-zona  heating  and  air  condition¬ 
ing  systems  using  steam  or  hot  water  and 
chiliad  water  or  direct  expansion  colls. 
Temperatures  in  each  zona  are  automatl- 
eaUy  adjusted  according  to  season,  in¬ 
ternal  loans,  solar  exposure,  and  require- 
nMnts  of  occupants.  A  literature  kit  show¬ 
ing  tha  elsctrlcal  controls  is  available. 
. Item  13t 

COOLINU  TOWBM  AND  OONDBNMIlS. 
Page  121.  Cooling  towers,  in  2  to  >2<l-ton 
capacities,  and  water-cooled  condensers, 
in  1/3  to  SS-ton  eapaclUcs.  are  matched  to 
work  with  each  other.  The  wetted  deck 
surfaces  of  the  towers  carry  a  20-year 
guarantea  against  rotting  or  fungus  at- 
teck.  The  eoMenser's  tabes  sen  be  eleaasd 
by  a  machaniral  cleaning  tube.  Detailed 
speelflcatlona  are  available.  _ _ Nem  137 

PAIM  AND  DLOUfBM.  Page  123.  Motors 
tot  them  fans  and  blowers  are  buOt  and 
smtehed  by  the  manufacturer  to  meet 
blower  requirements.  Backward  curve, 
bm  drive,  utility  blowers  in  sizes  from 
1214  toJNle  in.  meet  NAFM  recommenda¬ 
tions.  Two  bulletins  are  available  ^vtng 
performance  data  of  the  fans  and  blowers; 
dimension  prints  are  available.  ..Nsm  133 

_  BTAINLBflB  VmL  PIPf.  Page  123.  Fast 
P?.  service  for  stslnlsm  steel  is  one  fabrica- 
tor's  specialty.  The  company’s  warehouses 
■■and  sales  ofnees  stand  ready  to  rush  the 
mtyM.  siae  and  quantity  of  stalnlem  steel 
tubing  or  pipe  that  is  needed. _ Item  133 


Adjustable  square  dilTutennave  an 
effsetiva  area  ^t  is  infinitely  variable 
Re^ngulai’ diffasers  are  nmde  for  1.  2.  3, 
aiip  4*w®3r  dimwfon  pattefnt  to  aceommo* 
date  rtMms  of  irregular  shape.  Air  diffuser 
manuals  are  available.  . ...Hem  143 

mo^*^  rS^gwaSbn'*rondming^n^ 
that  are  to  be  hermetically  sealed  are 
'aP**‘**tre  surge  testa  and  dlelactrtr 
motors  are  given  IndivtdVial 
speed  testa.  . Hem  144 

eOBTB.  Page  137. 
—  ,‘St*fcs9®u  mrvlce  can  save  time, 
matertal,  and  labor  costs  by  awnlnatlng 

*“to  one  integral  unit  All 
typm  of  inatertals  are  fabricated  aceord- 

%5'nVunetln%lirie*"'!.^.!f:i;S^ 

cb^ng*toew5 
S?**  ^pulsion  system. 


yat-anura.  in*  inwnor  SUrTSOeS  Of  the 
•J*  sprey^  ydth  a  mastic  coating. 
Inforrnatim  on  tha  line  of  cooling  towers 
is  available . .^Itsm  143 


Multl-functioa  eadings.  combSo  the  speed 


Muiti-functton  eaUIngs  combms  the  speed 
of  respoim  and  Instaltetion  aeonomy  of 
fon^  ^  systems  with  the  eemfsrt  of 
radiant  heatfM  and  cooling.  The  finished 
aluminum  celllite  surface  is  free  of  con¬ 
ventional  air  A^sers  and  dirt  rtngs. 
Catalog  is  available . Nsm  147 


NEAT  PU3IP.  Page  133.  A  new  heat  pump 
savml  ni^ucts  shown  at 
the  ARI  show  In  Affunte  City.  There  will 
also  bo  cut-away  modsos,  operating  units, 
and  a  soft  drink  dispenser  among  tno  line 
of  heat  transfSr  products  shown.  Nam  Ml 

PDWBN  ADTUATBD  TOOL*.  Page  141.  By 
switching  uiterchangeable  barrels,  V*  and 
44  in.  studs  may  be  nstened  srlth  the  same 
power-actuated  tool.  Not  much  bigger 


Us*  thig  cRggst  to  loeato  and  rofar  to 
itams  and  advortisamantt  appaarkig 
in  this  Msua,  than  f!N  out  and  mad  tha 
prapaid  postcard  to  rat^uast  furtliar 
information. 

than  a  fountain  pan,  tha  barrel  can  be 
changed  by  a  twist  of  the  wrist  Catalog 
showing  line  of  fastenars  and  chargaa  fi 
availabla . Item  143 

BBPIIIDIBATm  OINiDffNSSn.  Page 

141.  Refrigeration  condanaars  have  three 
features  sraich  save  troubla  and  money  in 
running  a  ratrtgaratlon  plant:  ons  keapa 
sesUe  and  salts  from  crwtlng  the  coils; 
anothsr  rsmovm  oU  and  dirt  m»m  the  re- 
frlgsrant;  end  tha  third  givm  automatic 
operation  at  minimum  neod  pramura. 
Nearby  installations  ars  opan  for  Inspec¬ 
tion.  Bulletin  is  avaUable . Item  133 

COa3M3UieiAL-INOIIBTIIIAL  BURNm, 
Page  143.  fllx  new  goa  ana  gas-oil  flrsd 
bumars  ara  availabla  for  eommaretal  and 
industrial  heattag.  Tha  burners  are  made 
for  gas  only;  combination  light  oil  (No.  3) 
and  gas;  and  comblaatlon  haavy  oil  (No.  3) 
and  gas.  Tha  six  modals  ranga  In  cepeetty 
from  7M.340  to  3.300,000  Btu  per  hr.  Com¬ 
plete  information  and  prleas  are  available. 
. Item  IM 

BOILRB  WATni  ODNTIML.  Page  143 

Bbtlar  water  laval  controls  are  made  for 
scrvlee  at  temperatures  up  to  7M  dag  F, 
at  proasurm  up  to  300  pel  for  single  stage 
or  multi-level  stage  mrvice  with  up  to 
three  separate  twitching  actions.  Spactal 
units  are  available  for  more  sxtreme  rei 
quirements.  A  catalog  aaction  is  availabla, 
. Nam  ta 

ROOT  VRNTILATOinL  Poga  ttf.  Forty- 
nlna  43-ln.  aluminum  low-typa  roof  vsn- 
tltetors  ara  usad  to  maintain  a  plaasant 
working  atmoaphara  and  ramova  oil  mist 
from  a  screw  machine  products  plant  with 
200,000  sq  ft  of  floor  spaoa.  Twanty-flva  of 
tha  ventilators  supply  air-  tha  romaindar 
function  aa  sxhaust  vsntiiators.  Vontllat- 
ing  databook  is  availabla. . item  Ui 


ing  databook  is  availabla. 


VALVn  AND  UNIDNB.  Paga  143. 
bronze  globe  valve  of  this  valve  and  union 
taam  has  a  renewabla  composition  disc 
with  a  two-ptoca  union  bonnet  that  has  a 
radial  aaat  Tha  union  has  a  ground  Dan 
joint  and  two  wonza  saate. _ Item  UN 


INDUflTBIAL  flPAei  NBATUHL  Paga  143 

Industrial  spaca  hastars  manufacturad  in 
slzas  fttm  faOfiOO  to  2,000,000  Btu  pm  hr 
ou^i  lor  gas,  oil,  or  dual  gas  and  m 


ou^i  for  gas,  oil,  or  dual  gas  and  m 
firing.  Complstely  autqmatto  In  oparation, 
tha  naaters  hava  a  stalnlam  steal  combus¬ 
tion  chambor  and  a  asparau  draft  nn; 
othar  appllcatione  inewda  make-op  ate. 
drying  adaptationa,  high  temparatura,  and 


tion  chambor  and  a  asparau  draft  I 
othar  appllcatione  inewde  make-op  i 
drying  adaptationa,  high  temparatura,  i 
procem  work.  They  may  ba  adapted 
duct  system . . . Nsm 


153 


Circia  balaw  Horn 


INQUIIY  CAtO 

nemben  en  wllldi  yea  wfali  ceOeleis 


'  DNATF  CDNTBDLi,  Page  127.  Draft  eon- 
trola  for  coal  and  oU-flrsd  baattng  plants 
ara  baavy-duty,  eommaretal  modus  In  23- 
and  12-ln.  slzas.  Thay  ora  also  availabla 
In  3-  to  24-tn.  slzas  for  domestic  and  eom- 
marelal  inotallations  Controls  for  gas  and 
gao-oa  flrad  haattag  planta  ara  also  mada 
in  alaat  3-  through  32-ln. _ NSm  140 


CIrdfl  numbffn  corrMpondin^  to  tho 
Honw  find  odvortiiinofito  in  whidi 
you  oro  Intofftod,  print  your  nomo 
Mid  oddroff  doorly.  informntiofi  wM 
bo  sont  dirocHy  from  momifocturon. 
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This  service  ovoilobie  only  to  U.  S.  ond  Canadian  readers 


Nov.  H-55 


Metiwe  ef  Firm's  Insiiiem. 


NKATim.  Pm*  ISS 

Standard  cguipmcnt  of  these  copper-lined 
heaters  Includaa  a  eacuum  breaker  to  mo* 
tact  tti*  lininir  from  sudden  pressure  fluc¬ 
tuation.  Separate  hydrostatic  and  pneu¬ 
matic  tests  are  mad*  to  (uarante*  leak 
proof  llnlitas.  Data  on  eopp*r>lined  heaters 
are  araila^e  . Nam  in 


•AMPM  eOMTSOL.  Pace  1M.  Damper 

controls  provide  In  one  cabinet  all  the 
elements  for  automatic,  electrical  remote 
control  from  over-flre  draft.  The  automa¬ 
tic  sesuenc*  feature  of  the  damper  control 
prevents  beat  from  a  stoker,  oil.  or  _gas 
burner  from  rushlnc  out  the  stack,  ne 
control  is  available  mth  optional  features. 


VnrriLATSK  •tswil.  Pac*  lU.  A  craph 

illustratas  the  desten  of  a  centiifucal  Mus¬ 
ing  based  on  proportionally  laeraasine  dis- 
eterge  areas.  Both  these  dlraat  and  V-b*lt 
driven  fans  and  thalr  spun  ahunlnum 
housiag  era  the  produeta  of  raaaaich  and 
develai^ent.  Litaratura  avatUdda. 


rie  SNirmn.  paga  in. 

shutter  for  unit  blowers  is  aelf* 


AUTMI 

autamat - —  — , _ 

contained  in  an  adapter  alaeve  for  attach¬ 
ment  to  the  biowar.  Weather  stripped,  the 
shutter  has  light  gage  aluminum  louvers 
urith  felt  silencer  amps.  Catalog,  eirculM 
and  prices  are  available. _ Hem  t7| 


WIMi^  Pag*  147. 
rs  with  water-air 
automatically  cut 
I  asota.  The  pataat- 


•iiiMT  MiivB  vnrriLATMn.  pac*  m 

Direct  drive  vantUators  are  now  avallabh 
in  speads  M  low  as  490  rpm.  Made  of  alu¬ 
minum.  the  ventilators  require  a  0-in.  hlgt 
roof  curb  and  ara  rubber  mounted.  Cata¬ 
log  is  available.  - - - nsm  IP 


Piftean  self-operating  tamparatu 
lators  wars  tastaUedm  a  Los  Am 
pital  21  yaacs  ago  ara  still  gl 
pandabto  centm.  11m  regulators 
automatic  tharmoatatlc  control  i 
heaters,  heat  exchangers,  haatini 
conditioning  systems  or  procaases. 


t»T  Page  147.  Product 

cootm  are  available  for  any  given  tam- 
parature  naeda,  for  bath  wat  aM  dry  aa- 
eratam.  Water  hot  gas  daftuat  can  M 
fwralifts  d  in  additioo  to  euslein  ei^ 
neared  unite.  Catalog  is  availaM*.  Item  117 


BUMTBie  IMTMf*  Pm*  IM  Special 
features  and  modlflcationa  of  all  ti^s  are 
svallabla  on  these  electric  motors.  Present 
castings,  urlndings  nnd  mountings  can  be 
adapted  to  solve  new  design  problems. 
They  are  made  in  a  complete  line  of  stand¬ 
ard  NIMA  ratings.  A  new  bulletin  is  avail¬ 
able . Mam  111 


It  pays  to  flipir*  on  a  line  of  interior  fire 
protection  equipment  that  includes  every¬ 
thing  that  might  bo  called  for  in  atand- 
pipe  type  flro  protection.  New  items  are 
r>rought  out  all  the  Ume.  .......Item  IM 


AW  MMT  NBATMa.  Pag*  147.  Controlled 
tampmtaraa  ta  1999  dM  r  can  ba  main¬ 
tained  by  electric  air  duct  haaters  for 
bMting  air  and  Maes  under  forced  clreu- 
Ipt^-  Installed  la  round  or  ractangutar 
dueta,  ta*  naaters  may  m  uaad  for  dmng, 
^ng.  bakjn^and  annealing  ovens.  Cat^ 


PRWPBUJni  PAN  UNIT  NIATBH.  Pms 

199.  Propeuar  fan  unit  heaters  for  aitiMr 
steam  or  hot  water  arc  made  in  eight  basic 
sizes  from  isaoo  to  329,009  Btu  per  hr  in 
24  models,  rluah-to-cslling  mounting  is 
permitted  bacause  the  coil  connections 
extend  through  the  rear  of  the  casing. 
Unit  beater  publlcationia  avalla^l*. 


■LBCTNOflTATie  AIN  PILTNU.  Page  197. 
An  electrostatic  air  Alter  made  of  patented 
woven  plastic,  installed  under  spring  ten¬ 
sion  in  a  galvanired  steel  frsme.  Item  179 


srrsi  rsaaRf.  !Sf,jiifk^a.sx 

wtth  this  manufacturer  who  appiiaa  the 
oe^n^  of  mass  production  to  build  a 
b*^  haater.  The  manufacturer  has  d^ 


INNVtTNIAL  NNATNNB.  Page  197.  Indus¬ 
trial  beaters  aro  made  for  space  healing, 
tempering,  maka-up  air,  curing,  drying  or 
de-icing.  Ilie  line  includes  9  models.  99 
sizes,  and  vartlcal  and  horizontal  unite 
with  eapacitim  from  2M.000  to  },ooo.ooo  Btu 
per  hr.  Information  and  speeifleations  are 
available.  .........................Mam  177 


OAS*PIHn  Buer  PUHNACB.  Pag*  190. 

A  gaa-flrad  duet  furnao*  offers  installation 
and  operating  advantages  such  as  protsc- 
tlon  iNklxkl  end  corrosion,  easy  ae* 
cam,  uniform  beat  transfer,  and  non-foul- 
Ing  burners.  A  choice  of  I  sizes  from  Ifl.- 
099  to  212,999  Btu  per  hr  input  is  avaHwhls. 

Bulletin  is  available. . . . Mam  199 

NAMATBH  TNAP.  Pm*  197.  There  ta  no 
NBVfl,VIM«  UNIT  NBATSBB.  Pag*  192.  "j^jd 
RevmviM  disoiarg*  unit  haaters  ara  a 

s£K^erTB!t'«JT5.sira*z 

»iSJASr'KS*;5a«S^; 

^  program  modata.  ^uD*^  tl,,  Ba^nearlng  Barvice  piv„  of  this  com¬ 
ic  avallabl* . . . . ..Ham  179  panyT  engineers  are  invitad  to  ^nd  ro- 


IIUIW^AIN  BIffPUBBBB.  Pag*  149. 

am  coUlng.alr  diffusers  providefull  di- 
mnan  naatlng  and  air  eonditioniag  oem* 
^  They  are  made  in  flv*  flush  and  flva 
landad  asodels.  sisad  for  9-  to  14-tn. 
sfs  urith  a  baked-on  matalllc  flniah. 
It*  on  lattarhaad  for  fra*  litanluN. 


BUMBB.  Paga  149.  Coiidon- 

unlts 

nd  a  rohsrnhaigbt  of 
oor;  tha  mplex  units  have 
dlmnetar  rooalvars  and  a 


NBAW  OIL  NBATBH.  Page  199.  Good  oil 
heaters  are  needed  for  moving  heavy  fuel 
oils.  These  oil  haaters  are  mad*  for  any 
application  roqulring  beating  for  burning 
or  muk  nurvamant  of  olL  They  are  suitable 
for  heatiiMJI^  ^il  with  hot  urater  a|Mr|a^. 


in.  above  tha  floor, 
pm)  pumps  have  ea* 
Smo  sq  n  urn  and 
s  prsmura.  gonden- 


BA9IB.  Pag*  199.  The  parforiM^  of  th^ 
fane  ta  in  the  prop  dasign.  Oet  top  effl- 
cianey  agalMt  restatanoaa  to  4^fe-ia.  static 
proasure,  without  snsclal  oquipnMnt,  urith 
Uwa*  7-blaM  propMlars  Oiat  move  more 
air  at  slowor  amtor  snoads  with  lam  horse- 
powor.  Buuatin  avauabl*.  - Tltsm  ill 


WUItofaM 


and  pactad  val^.  stnAars,  dirars.  chock 
vahros,  ralief  vahrm,  2-way  valve*,  liquid 
gag*  sate,  flaag*  unions,  and  accessories 
for  air  eonditionlng,  refrigeration,  and  in- 
duirtrial  uaas.  A  catalog  describing  the 
valvas  and  two  catalogs  on  ammonia 
valvas  and  atael  fittings  are  available. 


BOILBN  CBNTNBLB.  Bi^  Cover.  Com- 
blMtion  feodar  and  cutoff  controls  auto¬ 
matically  add  water  to  maintain  a  safe 
leva!  in  the  bollar.  than  stand  by  to  stop 
the  fliing  if  bollar  water  drops  to  a  dan- 

Rarous  laval.  Tha  coatrota  arc  mad*  for 
aw  and  high  praasura  Installationa.  Con- 


Air  Conditioning,  Heating  m 

93  WORTH  STREET 


VENTaATING 


NEW  YORK  13.  N.  Y 


A0>DI6EST  SERVICE 


Heavy  flanged  cop- 


Speciol  it-k  vacuum  breaker 
and  fittingi  furnished. 


per  tilicon  couplingt. 


Double  butt  welds 
ground  smooth. 


All  copper  seomi 
electrically  welded. 


Rolled  expontion  joints 
ploced  every  1 7”, 


Copper  tube  sup¬ 
port  assembly. 


Steel  cradles  fur¬ 
nished  with  heoter, 


N*arly  everyone  knows  the  advantages  of  a  copper>lined  heater. 

Few  realize  the  importance  of  the  design  features  that 

are  essential  to  long  life  and  trouble-free  service. 

When  you  have  manufactured  a  quality  ii-k  vacuum  breaker  to  protect  the  lining 

product  for  more  than  40  years . . .  built  more  from  sudden  pressure  fluctuation, 

than  any  other  fabricator . . .  and  have  thou-  Another  very  important  point  is  the  test- 

sands  of  successful  installations  from  coast  to  ing  of  all  |»-k  copper-lined  heaters  to  insure 

coast,  you  know  that  product:  how  to  build  long  trouble-free  service.  Separate  hydro- 

it  right  .  .  .  economically  .  .  .  and  with  every  static  and  pneumatic  tests  are  made  to  guar- 

possible  design  feature  that  40  years  experi-  antee  leak-proof  linings, 

ence  shows  is  necessary.  Experienced  engineers  know  these  points 

Some  of  ,.4cs  experience  is  indicated  in  are  critical.  They  know,  too,  that  there  is  no 

the  diagram  above.  In  the  lining  of  this  |»4c  substitute  for  this  painstaking  |»4c  type  of 

heater,  for  instance,  rolled  joints  are  used  construction  .  .  .  and  that  insisting  on  and 

at  regular  intervals  around  the  full  circum-  specifying  these  construction  points  in  cop- 

ference,  to  allow  for  longitudinal  expansion.  per-lined  heaters  justifies  itself  over  and  over 

Heavy  flanged  copper  silicon  couplings  are  again. 

securely  welded  to  both  the  shell  and  the  For  complefo  coppor-llnod  data  writ*  to 

lining.  The  Patterson-Kelley  Company,  1010  Burson 

Standard  equipment  includes  a  special  Street,  East  Stroudsburg,  Pa. 


Ofllttt:  101  Nrk  N*«  Y*rk  17  *  Railwty  Eickinf*  Ckkif*  4  *  1700  Wilxiri  SirMt,  fkiliOtl^if  3  *  Oi-A  Awihm,  ImIm  U  tnO  Mktr  prIlKifal  (HIm 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  NOVEMBER,  195S 


Th«  d«*ign  of  any  aiihauitaf  It  of  primo  Importanco  lo  iH 
•Aciont  poffermonco.  Tho  graph  abovo  lllwitratoi  tbo  pof< 
focHy  ^tignod  contrifwgal  fan  howling  boiod  on  propor* 
tionolly  incroaiing  dlichorgo  arooi. 

N<4o  how  cloioiy  tho  Domoa  approochoi  Ihii  Idool  doiign 
and  followi  thoM  baik  procopti  of  fan  onginooring. 

Tho  Ponn  Vontllafor  man  in  yowr  aroa  hat  comploto  data 
for  thoM  Diroct  and  V-lolt  Drivon  Foni  In  Ihoir  tmorl  ipwn 
alwminwm  howtingi.  Call  him  or  writ#  diroct. 


Vitti  M 


■tpretMtalint 

Hi 

•■trMm 
i  FrtKipd 
(gjn 


In  Eofttarn  Canada;  Atr>  Cara,  Ltd. 
2125  Morcit  Av«.,  Montraal  28,  Qua. 

Mombor  of  tho  ^wor  fan  Alaaafaclaroro  AMociatioa 


(OK  MORE  THAN  2b  YlARS  THE  BUILDERS 


TOP  LINE 


COMING  EVENTS 

Whgrt  littgd,  nam«t  or  titiM  of  individuals  ore 
thot«  from  wfwm  furthor  information  is  ovailabl*. 

ASME  MEETING — 75th  onniversory  meetirtg  of  the  American 
Society  of  Mechanical  Engineers,  at  the  Hilton  ortd  Blockstone 
Hotels,  Chicago,  III.  Secretary  of  the  Society,  29  W.  39th  St., 
New  York,  N.  Y . NOVEMBER  U-U,  1955. 

POWER  EXPOSITION — Chicogo  Exposition  of  Power  &  Mechan¬ 
ical  Engineerirtg,  at  the  Coliseum,  Chicogo,  III.,  to  E>e  held  urtder 
the  auspices  of  The  Americon  Society  of  Mechanical  Ertgineers, 
in  conjunction  with  their  75th  Anniversary  meetirtg.  E.  K. 
Stevens,  monoger.  International  Exposition  Co.,  Inc.,  480  Lex¬ 
ington  Ave.,  New  York,  N.  Y . NOVEMBER  U-IB,  1955. 

REFRIGERATION  ENGINEERS  CONVENTION— Annual  conven¬ 
tion  of  the  Refrigerotion  Service  Engineers  Society,  of  the  Am¬ 
bassador  Hotel,  Atlontic  City,  N.  J.  H.  T.  McDermott,  Inter¬ 
national  secretory  of  the  Society,  443  No.  Waller  Ave.,  Chi 
cogo.  III . NOVEMBER  25-29,  1955. 

RACCA  CONVENTION — 10th  annual  convention  of  the  Re¬ 
frigerotion  and  Air  Conditioning  Controctors  Associotion,  at  the 
Ambossodor  Hotel,  Atlantic  City,  N.  J.  Executive  secretary  of 
the  Associotion,  228  No.  LaSalle  St.,  Chicogo  1,  III. 

. NOVEMBER  26-29,  1955. 

AIR  CONDITIONING  WHOLESALERS  MEETING— Notional 
convention  of  the  Notional  Heating  ond  Air  Conditioning 
Wholesolers,  Inc.,  ot  Goverrtor  Clinton  Hotel,  New  York,  N.  Y. 
Secretory,  NHAW,  1200  W.  Fifth  Ave.,  Columbus  12,  Ohio. 

. NOVEMBER  27-29,  1955. 

CHEMICAL  ENGINEERS  MEETING— Annual  meeting  of  Ameri¬ 
can  Institute  of  Chemical  Engineering,  at  the  Statler  Hotel, 
Detroit,  Mich.  Secretary  of  the  Intsitute,  29  W.  39th  St.,  New 
York  18,  N.  Y . NOVEMBER  27-30,1 95S. 

REFRIGERATION  EXPOSITION— 9th  Exposition  of  the  Air- 
Conditioning  and  Refrigerotion  Industry,  at  Atlantic  City,  N.  J., 
sponsored  by  the  Air-Conditionir>g  and  Refrigeration  Institute. 
The  name  of  this  trade  show,  formerly  known  as  the  All-Industry 
Refrigeration  and  Air  Cortditioning  Exposition,  has  been  officially 
chortged.  George  Jones,  executive  secretary  of  the  Institute, 

1 346  Connecticut  Ave.,  N.  W.,  Washirtgton,  D.  C. 

. NOVEMBER  2B— DECEMBER  1,  1955. 

WARM  AIR  CONVENTION — 42nd  annual  convention  of  the 
National  Warm  Air  Heating  and  Air  Conditioning  Association, 
ot  Hotel  Stotler,  New  York,  N.  Y.  Managing  Director  of  the 
Association,  640  Ertgineers  Building,  Clevelond  14,  Ohio. 

. NOVEMBER  28 — DECEMBER  1,  1955. 

ASRE  ANNUAL  MEETING — 5 1  st  annual  meeting  of  the  Ameri¬ 
can  Society  of  Refrigeratirtg  Ertgineers,  at  the  Troymore  Hotel, 
Atlontic  City,  N.  J.  R.  C.  Cross,  secretory  of  the  Society,  234 
Fifth  Ave.,  New  York  1,  N.  Y . DECEMBER  1-3,  1955. 

CHEMICAL  INDUSTRIES  EXPOSITION— 25th  exposition  of 
Chemical  Industries,  at  Commercial  Museum  and  Convention 
Holl,  Philadelphia,  Po.  E.  K.  Stevens,  monoger.  International 
Exposition  Co.,  480  Lexington  Ave.,  New  York  1 7,  N.  Y. 

. DECEMBER  5-9,  1955. 

ATOMIC  EXPOSITION— 1955  Atomic  Exposition,  sponsored 
by  American  Institute  of  Chemical  Engineers,  at  Municipal 
Auditorium  and  Annexes,  Cleveland,  Ohio.  A.  F.  Denhom,  di¬ 
rector  of  Atomic  Exposition  Management,  931  Book  Building, 

Detroit  26,  Mich . DECEMBER  10-1 6,  1955. 

NUCLEAR  CONGRESS — Nuclear  Cortgress  and  Atomic  Exposi¬ 
tion,  sponsored  by  the  Ertgineers  Jotnt  Council,  to  be  held  ot 
Municipal  Auditorium,  Cleveland,  Ohio.  Stewart  E.  Reimel,  sec¬ 
retory  of  the  Council,  29  W,  39th  St.,  New  York  18,  N.  Y. 

. DECEMBER  12-17,  1955. 

ASHAE  MEETING— Annual  meeting  of  the  Americon  Society 
of  Heoting  ond  Air  Conditioning  Engineers,  Inc.,  ot  the  Shero- 
ton-Gibson  Hotel,  Cincinnoti,  Ohio.  A.  V.  Hutchinson,  secretary 
of  the  Society,  62  Worth  St.,  New  York  1  3,  N.  Y. 

. JANUARY  23-25,  1956. 

CORROSION  SHOW— 1956  Corrosion  show,  held  in  conjunction 
with  the  12th  onnuol  conference  of  the  Nationol  Associotion 
of  Corrosion  Engineers,  ot  the  Hotel  Stotler,  New  York,  N.  Y. 
A.  B.  Compbell,  executive  secretory  of  the  Associotion,  1061 
M  &  M  Buildir>g,  Houston  2,  Tex . MARCH  12-16,  1956. 

GAMA  MEETING— Annuol  meeting  of  the  Gas  Appliance  Man¬ 
ufacturers  Association,  ot  The  Greenbrier,  White  Sulphur 
Springs,  West  Virginio.  H.  Leigh  Whitelow,  managing  director 
of  the  Associotion,  60  E.  42nd  St.,  New  York,  N.  Y, 

. APRIL  19-21,  1956. 


156 


NOVEMBER,  1955,  AIR  CONDITIONiNG,  HEATING  AND  VENTILATING 


Use  the  prepaid  postcard 
on  page  151  for  securing 
your  copies  of  catalogs  de¬ 
scribed  in  this  department. 


PAN  CATALOO — A  2-color,  illuitrated,  4- 
page  catalog  (Bulletin  No.  7214)  deacrlb- 
ing  Model  B  and  Model  E  Ventura  Fans 
for  commercial  and  induftrial  ventilation 
it  available  from  American  Blower  Corp., 
Detroit,  Mich.  Tablet  of  performance  data 
are  included  which  list  electrical  power 
requirements,  delivery  ratings  at  different 
static  pressures,  fan  speed,  motor  horse¬ 
power,  nominal  rotor  diameter  and  net 
weight  for  each  of  the  eight  different  sizes 
in  the  Model  B  line  and  the  eight  units  in 
the  Model  E  line.  Installation  drawings 
are  also  included  in  the  catalog  giving 
basic  dimensions  for  the  fans _ Item  SS 


BULLETIN  ON  TWO-STA<SiB  PUMPS— 

Two-stage  pumps  for  boiler  feed  and  other 
high  pressure  applications  are  described 
in  a  bulletin.  No.  S2B6iOSC,  released  by 
Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 
Included  in  the  bulletin  are  dimension 
tabies  for  both  types  of  pumps  along  with 

Item  M 


performance  charts. 


HKATINO  CONTROLS  CATALOG— Ap¬ 
proximately  one  hundred  automatic  con¬ 
trol  devices  and  systems  are  featured  in 
the  1955-56  heating  division  catalog  being 
distributed  by  Minneapolis-Honeywell 
Regulator  Co.,  Minneapolis,  Minn.  The  99- 
page  booklet  describes  nearly  500  electric, 
pneumatic,  electronic  and  self-powered 
temperature  control  systems;  oil,  gas,  sto¬ 
ker  and  electric  heating  control  devices; 
automatic  air  conditioning,  humidity, 
water  heater  and  refrigeration  regulators; 
and  other  automatic  control  devices  and 
systems  for  home,  farm,  commercial  and 
industrial  applications. _ Item  61 


INSTRUMENT  MANUAL—An  electronic 
instrument  that  measures  minute  temper¬ 
ature  changes  without  touching  the  speci¬ 
men  is  described  in  a  28-page  booklet  of¬ 
fered  by  Fielden  Instrument  Div.,  Robert- 
shaw-Fulton  Controls  Co.,  Philadelphia. 
Pa.  The  booklet.  TM-9S1-1,  is  aimed  at 
helping  industry  and  research  installations 
And  solutions  to  a  variety  of  prob'ems  in 
precision  measurement. _ Item  62 


USE  OF  PROCESS  MINERAL  OIL— Se¬ 
lection  and  use  of  low  cost  mineral  oils 
for  process  temperatures  up  to  600  deg  F 
are  explained  in  a  bulletin  released  by  The 
International  Boiler  Works,  East  Strouds¬ 
burg,  Pa.  The  advantages  of  the  LaMont 
principle  of  forced  recirculation  in  therm¬ 
al  liquid  heaters  are  described  as  they 
apply  to  mineral  oils. _ Item  63 


If  you  haven’t  been  using  Allenco 
lately,  you  will  be  surprised  at 
what  you’ve  been  missing. 


If  you’ve  been  figuring  with 
Allenco  right  along,  you  may  be 
surprised  that  some  people  don't. 


BOILER  PARTS  CATALOG— A  parts  cata¬ 
log  fur  boilers,  featuring  a  part  identifl- 
cation  system,  is  being  distributed  by 
Crane  Co.,  Chicago,  Ill.  A  picture  of  every 
boiler  is  shown,  with  a  key  number  for 
each  major  component.  Facing  each  boiler 
is  a  chart,  listing  the  key  number,  part 
number,  list  price,  and  the  approximate 
weight  of  each  part.  The  user  has  only 
to  identify  the  part  from  the  picture  and 
match  its  key  number  on  the  chart  to 
obtain  needed  information.  . . Item  64 


Established  1 887 
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■ULLKTIN  ON  JET  PUMF  MOTOR— A  6 

page  publication  describing  the  Form  G 
Jet  pump  motor  is  available  from  General 
Electric  Co.,  Schenectady,  N.  Y.  Desig¬ 
nated  publication  GEA-5902B.  the  2-color 
bulletin  illustrates  and  describes  features 
of  the  motor,  with  photos  and  diagrams 
of  insulation,  ventilation,  and  switch 
mechanism.  Also  listed  are  dimensions, 
ratings,  and  speciflcations  according  to 
NEMA  frame  sizes. _ Item  CS 

VALVR  CATALOG  SUPPLEMENT— A  re¬ 
lief  valve  catalog  supplement,  covering 
four  new  valve  numbers,  is  announced  by 
The  Patrol  Valve  Co.,  Cleveland,  Ohio. 
Two  new  temperature-pressure  relief 
vaives  listed  are  Models  49X-fi  and  75X-6. 
Two  new  pressure  relief  valves  listed  are 


Models  60  PV  and  60  PL. . Item  66 

BOILER  PLANT  INSTRUMENTATION— 


A  24-page  color  catalog.  No.  55-605-83,  giv¬ 
ing  data  on  power  plant  instruments  and 
control  systems  is  issued  by  The  Hays 
Corp.,  Michigan  City,  Ind.  It  contains 
illustrations  of  combustion  guides;  draft 
gages;  flow,  level,  temperature  and  pres¬ 
sure  instruments;  combustion  control  sys¬ 
tems;  and  panels.  _ _ _ Item  67 

BLOWER  POLDER — A  four-page,  two- 
color  folder.  No.  B-154,  giving  engineering 
details  and  technical  speciflcations  of  a 
blower  for  handling  air  or  gases  under 
either  pressure  or  vacuum  is  offered  ty 
Read  Standard  Corp.,  New  York.  N.  Y. 
The  folder  Includes  performance  charts 
and  four  selection  tables,  listing  both  psig 
and  cfm  for  low-,  medium-  and  high-capa¬ 
city  blowers.  _ _ ...Hem  66 

AEBESTOt  PACKING  DATA  SHEET— A 

data  sheet  of  compressed  asbestos  sheet 
packing  is  published  by  The  B.  F.  Good¬ 
rich  Co.,  Industrial  Products  Div.,  Akron, 
Ohio.  The  speciflcatiors  and  uses  of  eleven 
grades  of  sheet  are  given. _ Item  66 


The  five  main  points  to  this 

neiw  IMesbitt  star 


Balanced  aluminum  fan*  a»aure 
quiet,  efficient  air  delivery 


Eight  hanic  Mize*,  24  model*; 
l/i.tMM)  to  nna.lMH)  ntu  per  hour 


Attractive  dc*ign  and 
haked-on  fini*h  for 
lifetime  beauty 


ContinuouH  U-hend 
coil  f>ermit*  high 
temperature  drop*, 
low  water  rate*  —  *aves 
inatailation  co*t 


CONTROL  BULLETIN  — A  builetin,  F 
5795-2,  issued  by  Barber-Colman  Co., 
Wheelco  Instruments  Div.,  Rock'ord,  III., 
describes  how  the  Capaciline,  a  supple 
mentary  control  device,  anticipates  th: 
fuel  needs  of  controlled  heating  equipment 
and  enforces  straight  line  control  on  the 
process  variable. . . Item  70 

FIRE  EQUIPMENT  CATALOG— A  16-page 

catalog  on  interior  Are  fighting  equipment, 
featuring  a  new  line  of  extinguisher  cabi¬ 
nets,  was  released  by  Fyr-Fyter  Co.,  Day- 
ton,  Ohio.  The  cabinets  are  illustrated 
and  described  in  the  catalog.  Architects, 
general  contractors,  and  plumbers  are  in¬ 
vited  to  write  for  free  copies  of  the  new 
catalog.  . . . Item  71 


1. 

2. 

3. 

4. 

5. 


Double  utility  .  .  .  from  each  size  unit,  a  comparable  range  of 
capacities  is  available  with  either  steam  or  hot  water. 

Space-saving  .  .  .  Nesbitt  Propeller  Fan  Unit  Heaters  are  the 
smallest,  in  physical  size,  for  comparable  Btu  output. 

Flush-to-ceiling  mounting  is  permitted  by  the  convenience  of  coil 
connections  extending  through  the  rear  of  the  casing. 

Sealed-for-life  motor  bearings  on  most  of  the  unit  models  are  but 
one  of  the  many  features  making  for  long  service. 

Rated  quietness ...  all  units  are  tested  and  rated  within  the  lowest 
classifications  of  the  new  I.U.H.A.  Sound  Code. 


SHEET  METAL  LIFTING— Grabs  for  lift¬ 
ing  sheet  metal  are  described  and  illui 
trated  photographically  in  a  brochure  is¬ 
sued  by  Mansaver  Industries,  Inc.,  New 
Haven,  Conn.  Hand-  and  motor-operated 
grabs  are  illustrated  In  the  photographs; 
their  dimensions  and  capacities  are  given 
in  accompanying  tables.  _ Item  72 

OIL  BURNER  ELECTRODE  CATALOG— 

A  catalog,  E-55,  of  ignition  electrode  as¬ 
semblies  for  oil  burners  is  issued  by  Wm. 
Steinen  Mfg.  Co.,  Newark,  N.  J.  The  cata¬ 
log  contains  data  and  drawings  on  elec¬ 
trode  assemblies  for  established  Jobbers 
of  heating  accessories. _ Ham  73 

(Continued  on  ftage  160) 
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Only  this  gas -fired 
duct  fi 


offers  all  these  Inslallatlen 
and  operating  advantages 


1.  Pull  prefrction  against  rwst  and 
corrosion.  Stainless  steel  heat  ex* 
changer  and  burners  prolong  service 
life,  lower  maintenance  costs,  extend 
application  possibilities. 

2.  Easy  occoss.  Entire  control  assem* 
bly  is  mounted  on  side  of  unit,  is  easy 
to  get  at  for  service  regardless  of 
where  furnace  is  located. 

3.  Post,  uniform  boat  transfor.  Seam* 
welded,  gas-tight  exchanger  features 
individually*fired  tubes. 

4.  Non-fouling  bumors.  Burner  ports 
have  four  times  more  area  than  con* 
veotional  drilled  ports  .  ...  knife*like 


edges  to  deter  lodging  of  dirt  or  scale 
.  .  .  are,  in  effect,  self-cleaning.^ 

PLUS 

^Lightweight  and  small  bulk  to  mini* 
mize  installation  and  handling  costs. 

^  A  choice  of  five  sizes  —  88,000  to 
213,000  Btu/hr  input,  all  AGA-approved 
—to  meet  applications  including:  central 
heating  .  .  .  booster  units  ...  air  condi* 
tioning  .  .  .  industrial  and  agricultural 
drying,  processing  and  ventilating. 

Fir  tUtsib,  ash  tit  npnstntatitt  liittd  in 
tit  clauifitd  pitnt  i—k  ftr  BnlUtin  83},  tr 
vritt — MtJint  Mfg.  Ct.,  1511  DtKtvtn 
Ant.,  Racimt,  Wit. 
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BULLKTIN  DUCRIBU  VALVB— A  valve 

which  converts  from  pressure  reducing 
and  regulating  to  back  pressure  control 
by  a  switch  of  control  lines  is  described  in 
a  bulletin  published  by  the  manufacturer. 
A.  W,  Cash  Co..  Decatur.  111.  Information 
on  the  Cash  Standard  Type  10  valve  pro¬ 
vided  in  the  bulletin  includes  materials 
available,  pressure  and  temperature  rat¬ 
ings,  engineering  drawing  and  details, 
capacity,  performance  and  construction 
features  and  other  data. _ Item  74 

rOLDBB  ON  WARM  AIR  DUCT— A  4- 

page  folder  that  presents  the  installation 
and  performance  advantages  of  asbestos- 
cement  Transite  as  a  duct  for  perimeter 
heating  and  air  conditioning  systems  is  is¬ 
sued  by  Johns-Manville.  New  York.  N.  Y. 
The  folder  covers  both  radial  and  loop 
perimeter  systems  and  includes  photo¬ 
graphs  of  various  warm  air  duct  installa¬ 
tions.  Information  on  sizes,  lengths  and 
flttmgs  la  given,  and  several  methods  of 
Joining  are  described. _ Item  7S 

NOT  WATBR  BOILBR  BULLKTIN— Bulle- 
ten  655  covering  the  four  sizes  of  Series 
13  Lexington  oil-flred  boilers  for  hot  water 
heating  systems  is  issued  by  the  Dunkirk 
Radiator  Corp..  Dunkirk.  N.  Y.  The  bulle¬ 
tin  gives  descriptions  of  ths  boiler's  con¬ 
struction,  including  dimensional  and  capa¬ 
city  data. _ Item  78 

OLAKS  INSULATION  CATALOG— An  8- 

page  catalog  on  Foamglas.  cellular  insu¬ 
lation  for  piping  and  equip.Tient  is  pub¬ 
lished  by  Pittsburgh  Corning  Corp.,  Pitts¬ 
burgh,  Pa.  The  booklet  presents  the  phy¬ 
sical  properties  of  the  cellular  insulation: 
sizes  and  shapes  available:  and  suggested 
thicknesses  required  for  temperatures 
from  — 50  to  800  deg  F, _ Item  77 

RRPRINT  OP  ASRR  TALK— Text  of  a  Ulk 
about  air  conditioning  systems  for  multi¬ 
story  buildings  recently  delivered  by 
M.  M.  Lawler  at  an  ASRE  meeting  in  Hart¬ 
ford.  Conn.,  has  been  reprinted  in  booklet 
form  (No.  RP-5S8)  and  is  available  from 
Worthington  Corp.,  Harrison,  N.  J.  The 
text  reviews  various  types  of  air-circula¬ 
tion  systems  employed  today,  their  meth¬ 
od  of  operation,  their  advantages  and  dis¬ 
advantages.  Line  drawings,  cutaways  and 
photos  used  to  Illustrate  the  talk  are  in¬ 
cluded  in  the  booklet  and  explain  the  lay¬ 
out  and  operation  of  various  air-circulat¬ 
ing  systems. . . . Hem  78 

WATER  NRATRR  PROTRCTION— A  dis¬ 
cussion  on  protecting  water  heater  tanks 
through  the  use  of  zinc  anode  rods,  called 
Protecto,  is  presented  in  a  four-page  fol¬ 
der  issued  by  McRay  Products  of  Cali¬ 
fornia,  Los  Angeles,  Calif.  The  discussion 
considers  the  function  of  the  rods,  cathodic 
protection,  the  control  of  scale,  the  re¬ 
moval  of  existing  scale,  and  dissolved, 
gases.  Curves  show  the  actual  current  flow 
from  the  rods  to  the  tank  wall  during  a 

heating  cycle.  - - - Item  78 

(Concluded  on  page  1621 
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Let's  look  into  a 


SKIDMORE 
TYPE  "VC" 

CONDENSATION 

PUMP 


Ad<l  to  this,  the  practically  Bervice>free 
performance — the  sturdy  balanced  con¬ 
struction.  Yes,  look  into  a  Skidmore 
Pump,  and  then  you  can  see  why  Skid¬ 
more  has  l>een  synonymous  with  quality 


pump  engineering  since  1921.  Type  "VC"  Condensate  Pump  (duplex  unit  shown 

aDove)  is  perfectly  balanced  to  assure  quiet,  smooth 
operation. 

Capacities  range  from  1 ,000  to  65,000  sq.  ft. 
E.D.  R.  Discharge  pressures  from  10  to  75  lbs. 

If ^ rite  for  Bulletin  Yo.  10~B—de$cribeB  fully  the  type  **VC**  Pump 


(Contractors,  engineers,  architects — 
men  who  specify  heating  pumps,  look  to 
Skidmore  for  a  dependable  source. 
They  know  that  in  every  Skidmore  Pump 
is  built  years  of  service  and  depend¬ 
ability  .  .  .  they  know  that  from  past 
experience  Skidmore  has  just  the  type 
and  capacity  for  their  job,  regardless 
of  installation  requirements. 


•  •  •  STURDY  CAST  IRON 
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CONDINSATION  PUMI*  BULLITIN  — 

Bulletin  U3'HR,  available  from  Aurora 
Pump  Div.,  The  New  York  Air  Brake  Co., 
Aurora,  Ill.,  describes  the  Type  HR  Apco- 
Matic  condensation  return  units  for  heat¬ 
ing  systems.  The  4-page,  2-color  bulletin 
describes  both  the  simplex  (single  pump) 
and  the  duplex  (twin  pump)  models.  Di¬ 
mensions,  capacities,  weights,  and  con¬ 
densed  specMcations  of  the  units  are 
shown  in  selection  tables.  . . . Item  M 


PURNACC  AND  TORCH  CATALOG— A 

12-page  catalog  of  propane  gas  equipment 
Is  available  from  Mutual  Liquid  Gas 
Equipment  Co.,  Inc.,  Gardena.  Calif.  Cata¬ 
log  illustrates  various  soldering  irons,  in¬ 
dustrial  furnaces  and  torches. _ Item  •! 


BULLETIN  ON  DOOR  HEATERS  A  bul¬ 
letin  on  door  heaters,  issued  by  L.  J.  Wing 
Mfg.  Co.,  Linden,  N.  J.,  contains  a  selection 
chart  for  selecting  the  proper  size  heater 
for  a  given  size  door  and  a  given  set  of 
temperature  conditions.  Dimensions,  ca¬ 
pacities,  and  methods  of  control*  ars  also 
Included  in  the  text. _ Item  12 


A  brochure  which  describes  commercial 
aluminum  alloys  is  offered  by  Peter  A. 
Frasse  Sc  Co.,  Inc.,  New  York,  N.  Y.  The 
brochure  explains  the  general  properties, 
fabricating  characteristics,  typical  appli¬ 
cations,  and  available  size  ranges  of  each 
alloy.  Also  included  are  alloy  designation, 
weight  comparison,  and  temper  designa¬ 
tion  charts  _ Hem  U 


. . .  Why  don't  they  get 
WING  Revolving  Heaters 


RIPE  COATING  BROCHURE— How  to  get 

greater  coverage  from  protective  coating 
at  lower  costs  in  safeguarding  pipe,  pipe 
Joints,  fittings  and  couplings  is  described 
in  a  brochure  issued  by  Tapecoat  Co., 
Evanston,  Ill.  The  brochure  covers  the 
story  on  Tapecoat-X,  a  coal  tar  coating  in 
tape  form.  Included  in  the  booklet  is  a 

Item  M 


Are  your  workers  subjected  to  steady  blasts 
of  heat  irom  suspended  unit  beaters  with  fixed 
discharge  outlets?  Are  some  uncomfortably 
hot  while  others  are  just  as  uncomfortably 
chilled?  Wing  Revolving  discharge  unit 
heaters  are  the  logical  solution  to  these 
important  personnel  problems.  The  heated  air 
is  discharged  from  slowly  revolving  outlets 
and  this  warm  air  stream  caresses  the  workers 
in  its  circular  path  for  a  few  seconds  at  a 
time,  jiut  enough  to  give  o  sensation  of  live, 
invigorating  warmth. 

Factories  heated  by  Wing  Revolving  Heaters 
are  pleasant  places  to  work.  Convince  your¬ 
self— try  one. 

Wrife  /or  a  copy  of  BulJotin  HR-6A.  Umo 
thm  coupon. 


WING 


table  of  coverage. 


•GLENOID  VALVE  BULLETIN— A  de¬ 
scription  of  a  4-way  dual  and  tingle  sole¬ 
noid  valve  la  available  in  a  technical  bulle¬ 
tin,  V5003,  issued  by  Automatic  Switch 
Co.,  Orange,  N.  J.  Flow  diagrams  of  both 
the  alrrgle  and  dual  solenoid  valves  are 
shown  in  color.  The  dimensions  and  list 
prices  are  also  given. _ Hem  U 


OIL  BURNER  MOTOR  BULLETIN-A  2- 

page,  3-color  bulletin.  AA-USS.  on  Series 
991  oil  burner  motors  is  ofTerei  by  the 
Ohio  Electric  Mfg.  Co.,  Cleveland,  Ohio. 
The  bulletin,  which  gives  details  including 
specification  data,  is  illustrated  with  ex¬ 
ploded  views,  performance  curves,  and 
dimensional  diagrams.  . ...Item  M 


L.J.WingMi^.Co. 

r«HtrUt:  lAndtn,  N,  J.  A  Monlr*»l,  Can. 


L.  I.  WiB«  Mig.  Co  ,  Uadsa.  N.  I. 

Plaoss  ssad  aio  BulloUa  HIi.fiA-IUvolriBe  Hootars 


CONDENSED  HEATING  CATALOG— A 

catalog  of  automatic  heating  and  power 
equipment  has  been  condensed  by  Iron 
Fireman  Mfg  Co.,  Cleveland.  Ohio,  into 
the  two  sides  of  a  34''ax22*a-in.,  three-color 
flyer.  The  sheet  is  suitable  for  use  as  a 
wall  poster  or  a  direct  mail  piece.. Item  97 

Use  the  prepaid  postcard 
on  page  151  for  securing 
your  copies  of  catalogs  de¬ 
scribed  in  this  department. 
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Never  Guesses  Wrong 

To  secure  the  health  advantages  and  fuel  savings  of 
night  or  week-end  heat  setback,  it  is  necessary  to  have 
heat  turned  on  again  early  enough  to  restore  tempera¬ 
tures  to  the  comfort  level  at  the  desired  time.  With 
the  ordinary  time  switch,  it  is  necessary  to  guets  what 
the  weather  will  be  like  in  the  morning,  or  at  close  of 
week-end,  and  to  set  time  switch  accordingly.  Often 
the  guess  is  wrong.  The  Weather-Chron  is  always 
right  because  it  is  always  measuring  the  outdoor 
weather  as  it  occurs.  You  always  have  heat  when  — 
and  only  when  needed.  Available  in  24-hour  and  new 
7-day  program  models. 

Fully  described  in  new  bulletin  S1095. 
Write  for  it  today. 

The  WEATHER-CHRON 

Product  of 

AUTOMATIC  DEVICES  CO,  IHC. 

714  Hillgrovo  Avonuo, 
Wostorn  Springs,  Illinois 


POWER  ROOF  VENTILATORS 


Our  new  and  complete  line  of  power  roof  ven¬ 
tilators  with  their  advanced  modern  design  and 
new  construction  features  fulfill  today's  archi¬ 
tectural  styling  and  Job  performance  require¬ 
ments. 


With  MODULAR  construction  the  following  im¬ 
portant  features  have  been  accomplished  —  low 
profile,  maximum  strength,  maximum  net  free 
areas,  complete  resilient  mounting  with  no 
metal-to-metal  contact  between  the  top  cap  and 
body,  power  section  and  body,  and  boay  to  curb 
base. 

Seven  tup  view  sizes  available  from  30"  x  30" 
overall,  increasing  by  6"  increments  to  66"  x  66" 
Ventilator  height  varies  in  5>,b"  increments 
called  the  "MODULAR  stack  ” 

Write  for  booklet  that  gives  complete  design, 
construction  and  performance  data,  and  shows 
how  to  specify  the  correct  Modular  Roof  Ven¬ 
tilator  for  maximum  performance  plus  econo¬ 
my 


ROOF  VENTILATOR  DIVISION 


□□□□ 


CORPORATION 
1215  W.  FMNwtofl  Am. 
Chicago  14,  III. 


3217  NORTH  PULASKI  ROAD 
CHICAGO  41,  ILLINOIS 


1 1  A  r  I  r<  G 


■NOW!""" 

Make  a  balancing  valve 
from  any  standard  tee  I 


Phantum  view  alHive  hhowH  how  Maiil-CP-MiHl 
Adapter  Unit  makeH  any  copper,  hronze  or  raHt 
iron  tee  an  efficient  halancing  valve.  Theite 
unitH  regulate  the  How  of  hot  or  chilled  water 
.  .  .  through  rafliatorii,  convei'tom,  liaHclNianl 
panelh,  radiant  coilti,  return  niainn  (»r  hrancheH. 
ItecauHe  there  iti  no  retitiction  in  pipe  diameter, 
the»e  Adapter  UnitH  permit  full  free  flow 
through  the  tee  .  .  .  with  no  reHtriction  except 
for  the  balancing  required.  Preciiiion-made  of 
non-ferrouH  metaitt;  packe<l  Htem  couHtruction. 
Balancing  in  eaitily  adjunled  hy  a  Hcrewdriver. 


nominal  coppar  or 
bronis  tM<. 


No.  16  unit  for  ^ 
V'  and  1"  call 
brail  tsoi  to  com- 
plsts  ang!o  balanc¬ 
ing  vaivsi. 


Coffsiiff  yovr  wkefosolar  or  writ#  dirocf  to 
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TYPICAL  PAGIS 

from  the  book  show  two 
of  the  96  full-page  graphs 
which  permit  the  direct 
solution  of  important 
equations.  Each  facing 
page  qives  the  equation, 
and  shows  by  eiample 
and  solution  how  the 


graphs  are  used. 


320  Pages 


96  Charts  and 


Illustrations 


In  Canada  or  ovartaat,  $7.80 


An  investment  in  ac¬ 


curacy  and  time-saving 


that  will  repay  you 


many  times  over! 


4 


1 


A  Book  to  Help  You  Solve 
Heating  and  Ventilating 
Design  Problems 


If  you  are  concerned  with  problems  in  the  design 
of  heating  and  ventilating  systems,  here  is  a 
book  that  will  save  you  hours  of  time  and,  in 
addition,  insure  accurate  calculations  for  many 
complex  calculations. 

You  can  solve  problems  involving  load  determi* 
nation,  duct  design,  panel  heating,  solar  heating 
and  combustion  analysis  directly  by  means  of 
the  96  full-page  working  graphs  which  are  an 
outstanding  feature  of  the  book.  In  many  cases 
the  use  of  these  graphs  will  entirely  eliminate 
calculation,  while  in  others  the  graphs  serve  to 
minimize  the  arithmetical  work  ne^ed  in  solv¬ 
ing  the  equations.  The  scales  used  in  construct¬ 
ing  the  graphs  have  been  selected  so  that 
the  accuracy  to  which  each  graph  can  be  read 
will  equal  or  exceed  the  limitg  of  accuracy  of  the 
equation  from  which  it  wag  derived. 

Opposite  each  graph  is  a  design  example  and 
the  solution  illustrating  the  use  of  the  method. 


Explanatory  text  in  each  chapter  clearly  explains 
the  engineering  background  and  the  mathemati¬ 
cal  basis  of  each  graphical  solution.  Basie  hand¬ 
book  data  are  also  included  so  that,  with  the 
simple  insertion  of  field  data,  design  situations 
can  be  analyzed. 

Another  important  feature  of  the  book  b  the 
inclusion  of  complete  data  for  systems  designed 
to  utilize  partial  solar  heating  through  the  use 
of  large  picture  windows.  This  is  the  first  text  on 
heating  to  include  engineering  data  on  this 
increasingly  important  subject. 

The  author  is  Professor  of  Mechanical  Engineer¬ 
ing  at  the  University  of  California.  He  Is  the 
author  of  **lndustrial  Heat  Transfer**  and  co¬ 
author  of  a  number  of  books  on  panel  heating, 
refrigeration  and  air  conditioning.  His  knowl- 
etlge  of  the  field  is  well  grounded  on  practical 
experience  as  well  as  theory,  as  he  acts  as  con¬ 
sultant  for  many  industrial  firms. 


CONTENTS 


introduction 

Load  Determination:  Transmission  Losses 
Load  Determination:  Intermittent  Heating 
Load  Determination:  Ventilating  and  Humidification 
Load  Determination:  Losses  from  Ducts, 

Pipes  and  Tubes 


Fuels  and  Combustion 
Air  Distribution 

Conventional  Heating  System  Design  Procedure 
Panel  Heating  Design  Procedure 
Solar  Heating  Design  Procedure 


Order  your  copy  of  DESIGN  OF  HEATING  AND  VENTILATINC; 
SYSTEMS  today.  If  you  wish,  you  may  examine  it  free  for  five 
days,  paying  for  it  only  after  you  have  seen  how  useful  it  will  be 
to  you  in  your  work,  or  returning  it  without  obligation  if  you  do 
not  wish  to  keep  it.  Or  you  may  send  payment  in  full  with  your 
order  and  save  postage  and  handling  charges.  The  same  return 
privilege  applies,  of  course.  Just  fill  in  the  convenient  order 
form  below,  check  the  method  of  payment  you  prefer,  and 
DESIGN  OF  HEATING  AND  VENTILATING  SYSTEMS  will  l»e 
sent  immetliately. 


MAIL  THIS  CONVENIENT  ORDER  FORM- - 

THE  INDUSTRIAL  PRESS,  93  Worth  Street.  New  York  13.  N.  Y. 

PI..M  tend  me  a  copy  o<  DESIGN  OF  HEATING  AND  VENTILATING  SYSTEMS  at 
$7.00  ($7.80  in  Canada  or  overseas)  under  the  terms  of  payment  I  have  checked  at 
the  right. 

Name  . 


Firm 


Street  . 

City . 

Home  Address 


Zone 


.  State 


(PUaM  fill  in  it  you  want  book  Mnt  to  your  homo) 


CHOOSE  THE  METHOD 
OF  PAYMENT 
YOU  PREFER 

Q  Paymant  in  full  ancloiad.  Sand  book  post, 
paid.  (Book  may  ba  raturnad  tor  tull  cradit  it 
you  ara  not  tatitfiad) 

□  Sand  book  undar  Fiva-Day  Fraa  lnspaatioa| 
Plan.  (Poitaga  and  handling  chargat  et  IBg 
book  ara  addad) 

Q  Bill  ma  Q  Bill  Company 

Nota:  Ordart  trem  ovarMaa  mutt  ba  aecom>| 
paniad  by  paymant  in  tull  in  U.  S.  tundt. 
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LOW  COST  AUTOMATIC  SEQUENCE  CONTROL  ASSURES 
PROPER  DRAFT  FOR  EFFICIENT  COMBUSTION 


DOERR  SPECIAL 


ANOTHER 


VENTILATORS 


COOK  Direct  Drive 
k.  f  Ventilators 


Special  features  and  modifications  of  all  types 
are  available  on  Doerr  motors.  Present  castings, 
windings  and  mountings  can  be  adapted  to  solve 
new  design  problems  at  minimum  cost.  In  addi¬ 
tion,  Doerr  makes  a  complete  line  of  standard 
NEMA  ratings,  every  motor  precision-built  to 
the  highest  standards  of  quality. 


Cook  direct  drive  ventilators  are  now 
available  in  speeds  as  low  as  490  rpm. 
You  can  install  a  Cook  direct  drive  unit 
where  normally  only  bell  drives  are 
used.  Low  tip  speeds  for  quiet  opera* 
tion.  Light  starting  torque  with  alumi* 
num  blower  wheel.  Only  6*  high  roof 
curb  required.  All  aluminum  construc¬ 
tion  saves  hundreds  of  pounds  roof 
load  on  large  models.  Also  available 
are  wall  ventilators,  and  belt  drive 
centrifugal  ventilators.  Write  fur  Cata¬ 
log  HV. 

These  me4els 
wUI  he  shewn 
the  1*56 

■B^SDIIH  SWiET'S 


Ufhtwiillit 

• 

Spi  Almiiiiii 

Rikkir  Mwiliii 

Easy  iKtaNitioi 

• 

Noaowtoadiit 
Unw  WkNl 
(AkminRi) 


Wrif  tor 
Now  Bullotin  on 
llo€trle 
Motors 


EXHAUST  HOODS 


The  only  book  published  that  gives  com¬ 
prehensive  information  on  the  flow  of  air 
around  and  into  the  openings,  h(M>ds  or 
slots  in  exhaust  ventilating  systems.  Covers 
all  phases  of  h(M)d,  booth  and  slot  design. 
Shows  how  to  determine  the  required  air 
volume  and  velocity  for  hoods  and  other 
types  of  openings  for  the  control  of  all 
kinds  of  dusts,  fumes  and  gases.  Sample 
problems,  with  the  solutions  worked  out 
in  detail,  are  given  in  a  chapter  devoted 
entirely  to  this  matter. 

141  PscM,  12T  lll■strati•n■.  SS  Tables,  IS.SS 
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National  Champion 

THE  BAtE  TOK 

Meating  problems  got  you  blocked?  Let  National  Cbampton  Heaters 
the  I'D."  Whatever  your  heating  need — space  heating,  tempering,  make-up  air, 
curing,  drying  or  de-icing — there’s  a  National  Champion  to  do  the  job.  Check  these 
winning  |x>ints: 


score 


80%  guaranteed  heating  efficiency 

Direct  fired  for  gas,  oil  or  combination 
fuels 

Completely  automatic  controls  —  for  con¬ 
stant,  clean  heat 

70%- 150%  more  heat  transfer  area  than 
similar  units 

Quieter,  smoother  operation  —  lowest 
blow'er  RPM 


Highest  available  external  static  pressures 
Electronic  flame  failure  control 
Completely  wired,  assembled  and  flame- 
tested  at  the  factory  to  guarantee  peak 
performance 

Listing  by  Underwriters'  Laboratories, 
Inc. 


NATIONAL  CHAMPION  HEATERS- 6  Models  —  66  Sizes 


N>-ir«rticel  MMil  vertical 
uaH  with  diarKarga  unit  for  duct  warli. 


MpM  partaMa, 

vartiaal  unit  for  Aaa* 
ibia  duty.  •  aiaaa 


IMM  R- 

unit  aritii 
liaada  at  I 

aiaaa. 


■  lavartad 
diadiaraa 
tUmm.  12 


MaOR  i  — vartiaal 
unit  witK  aida  Hmm- 
ara  ta  pamiit  pro  par 
laaatiaa  af  air  luia- 


200,000  to  2,000,000  BTU  C«p«citiMt 


Write  today  for 
complete  information 
and  epecificatione. 


NATIONAL  HEATER  COMPANY,  INC 

Li  1  HO  (  Mfor.i  .An  (tiuc.  .'^1  I’, ml  1,  Mimu-.oli 


Harry  F.  Ilaldnnan 
llarrv  F.  ilaldniiari,  inr. 
.\iigelei4 


llolx-rt  E-.  (iray 

Sales  Manager 

Harry  F.  llaUleiiiaii,  Inr. 


"The  Dust-magnet  ia  definitely  a  KU|»erior  prodiiet 
harked  hy  a  well-eHtahliahed  inanufarturer  with 
sound  inerrIiandiHing  |K>lirieH." 

Harry  llaldeman 

"Our  custoiners  like  the  Dust-magnet  because  it 
has  real  sales  ap|>eal,  proved  performance  and 
reasonable  price,  We’ve  stirred  up  a  lot  of  enthu¬ 
siasm  over  this  line." 

Robert  Gray 


T  he  Dust-magnet  electrostatic  fdter  is  made 
of  patented  woven  plastic,  installed  under 
spring  tension  in  a  galvanite  steel  frame. 
.Ask  for  literature. 


«*#  ^majpncl'^ 


STODDARD  INDUSTRIES,  INC. 


1545  Kingsbury  St.,  Chicago  22,  Illinois 


Here’s  why  you  don’t  replace 
seats  in  Dunham  Traps 


You  (fon't  change  seats  in  Dunham  Radiator  Traps  for 
the  simple  rea<ion  that  they  don’t  wear  out.  Here’s  why— 

Dunham’s  flat  valve  disc  closes  ^ush  against  the  seat. 
Since  the  disc  does  not  fit  into  the  seat  .  .  .  isn’t  tapered 
or  conical  . .  .  there’s  little  chance  for  erosion,  wire 
drawing  or  excessive  wear. 

In  addition,  Dunham  Traps  always  assure  easy  pas¬ 
sage  of  air,  water  and  foreign  matter.  No  dogging. 
Extra  large,  nonclogging  seat  opening  is  unrestricted 
by  any  guide.  No  bellows  to  sticK,  no  field  adjustments 
to  make. 

For  full  information  about  the  complete  line  of 
Dunham  Specialties:  WRITE  FDR  BIJLLI5TIN AGHV-ll. 

HEATING  t  COOLING  EQUIPMENT 

KADIATION  •  CONTgOlS  •  PUMPS 
UNIT  HEATEKS  •  SPECIALTIES 

C  A.  DUNHAM  COMPANY,  400  W,  MADISON  ST.,  CHICAGO  6,  W. 


DunHflm* 
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DU  PONT 


CLASSIFIED 

ADVERTISING 


4  C«r««r  ttr  •« 

AIR  COMDITIOMIMC 
tMGIMiER 

Tlir  Kni(in«>(*rinK  Service  I)i- 
viHion  of  du  I'onl’H  Kngineering 
iVliartment  now  haw  immedi¬ 
ately  available  a  challenging 
long-range  ponition  for  a  grad¬ 
uate  engineer  with  5  or  more 
year*  e*|>erience  in  the  selec¬ 
tion  and  o|>eration  of  heating, 
air  conditioning,  ventilating, 
and  refrigeration  equipment. 
The  succeNsful  applicant  will 
provide  consultation  to  operat¬ 
ing  plants  and  to  design  and 
construction  grou|»s  on  the 
evaluation  and  economic  oper¬ 
ation  of  such  equipment. 

Duties  will  require  a  broad 
and  detailed  knowledge  of 
heating  methods  and  systems, 
fans,  building  heat  transmis¬ 
sion,  automatic  controls,  air 
cleaning  devices,  spray  appa¬ 
ratus,  sorlient  materials,  re¬ 
frigeration,  air  duct  design, 
exhaust  and  conveying  sys¬ 
tems,  drying  systems,  health 
as|>ects  of  ventilation,  piping 
and  insulation,  instruments 
and  measurements,  and  invest¬ 
ment  and  operating  costs. 

you  are  invited  to  tend  a  com- 
plete  retume  including  detail 3  of 
education  and  experience  to; 


, . .  mr— gS  CSaoiMry 

Mr.  J.  C.  Coitsllo,  Jr.,  PsrsonnsI 
RsUtiost  Ssction,  En9in««rin9  Dspt. 

E.  I.  du  Pont  dc  Nemours  &  Co.,  Inc. 

Wilmington  98,  Delaware 


DEt'ALM 

TRADKMARK  TRAN8KRR.S  —  RrillUntly  de- 
sianed  t«  your  spcctflcations  — risstic  piamrnU 
atve  gremler  brilliance  and  durability.  Kasily 
applied.  Bend  for  literature.  Allied  Iteeals,  Inc., 
MU  Hourh  Ave.,  Cleveland  3,  Ohio.  Phone 
8W  |4iKS3. 


ENUINKERH.  Kxperienced  in  dcsian  of  me¬ 
chanical  Installations  for  buildings.  Air  con- 
ditionina  experience  Mpecially  desirable.  Top 
salaries  for  qualified  men.  lianicl  R.  Stevenson, 
Jr.,  Consultina  Knaineer,  620  Empire  Ruildina, 
Des  Moines,  Iowa. 


Assistant  to  Manaaer  —  Fin-Tube  Coil  Sales 
I.eadina  manufacturer  of  air  conditionina,  heat- 
ina,  ventilatina  and  beat  transfer  equipment 
has  an  openina  for  a  araduatc  enaineer  inter¬ 
ested  in  sales  manaaement.  The  man  accepted 
will  assume  diversified  duties  in  enalneerina 
sales  and  business  administration.  Two  or  three 
years*  experience  with  heat  transfer  equipment 
and/or  fluid  flow  desired.  Send  detailed  resumd 
of  education,  experience  and  salary  required  to 
Manaaer  of  Staff  Employment,  The  Trane 
Company,  I.a  Crosse,  Wisconsin. 


WANTED  Refriaeration  I,ab  Technician  with 
at  least  five  years  experience  in  refriaeration 
test  lab  work.  Experience  to  cover  settina  up 
experimental  systems  and  interpretation  of  in¬ 
strument  readinas.  Versed  in  FI2,  F21,  F22  and 
other  refriaerants.  I.ocation,  Middle  West.  Give 
full  information  and  salary  required  in  first 
letter.  Reply  to  Box  86S,  Air  Conditionina, 
Heatina  and  Ventilatina,  03  Worth  St.,  New 
York  13,  N.  y. 


POSITION  WANTED  —  RESEARCH  ENGI- 
NEKR:  Associate  Professor,  40,  12  years  expe¬ 
rience  in  refriaeration  and  air  conditionina. 
Developed  Extrusion  and  Polar  Chips  automatic 
ice-makina  proeeascs.  Four  issued  or  pendlag 
patents.  Author  many  articles.  Directed  $20,000 
research  in  Juice  freesina,  117,000  in  evapiN-a- 
tive  air  eoolina.  Director  of  analysis  Austin, 
Texas  Air  Conditioned  Villaae.  Desires  research 
or  product  development  position,  preferably 
with  Western  university  or  firm.  Write  to  Box 
H6H,  Air  Conditionina,  Heatina  and  Ventilatina, 
98  Worth  St.,  New  York  13,  N.  Y. 


AIR  CONDITIONING  ENGINEER 
I.4irae  Eastern  Utility  is  lookina  for  s 
Technical  araduate  with  at  least  five  years 
experience  in  estimatina,  desianina.  in- 
stallina,  and  superviaina  the  operation  of 
heatina.  ventilatina  and  air  conditionina 
equipment. 

Please  aive  aae,  education,  details  of 
experience  and  salary  expects^.  Box  864, 
Air  Conditionina.  Heatina  and  Ventilatina, 
93  Worth  St.,  New  York  IS,  N.  Y. 


FACTORY  REPRESENTATIVE  for  CHICAGO 
AREA — If  you  are  a  technical  araduate,  25  to 
82  years  of  aae,  with  experience  in  Refriaera¬ 
tion  and/or  Air  Cimditionina,  an  opportunity 
for  advancement  with  an  outstandina  and  pro- 
aressive  company.  After  a  factory  trainina 
proarsm,  very  interestina  work  awaits  you-  - 
callina  on  eontracUirs,  wholesalers  and  manu¬ 
facturers  of  ALL  types  of  equipment.  Very 
liberal  salary,  bonus  and  expense  allowance 
arranaement  for  an  eneraetic  Sales  Enaineer. 
Write  Box  862,  Air  Conditionina,  Heatina  and 
Ventilatina.  93  Worth  St..  New  York  It,  N.  Y. 


Manafartarer's  Representativs 
Seekina  new  lines  T  Rcaister  your  name, 
territory,  line  with  us.  We  often  aet  re¬ 
quests  from  manufacturers  seekina  repre¬ 
sentatives.  Write  Research  Director,  Air 
Conditionina,  Heatina  A  Ventilatina,  93 
Worth  St..  New  York  18.  N.  Y. 


But  why  MEN  over  45? 

Our  doctors  still  don’t  know 
why,  but  if  you  are  a  man 
over  45  you  are  six  times  as 
likely  to  develop  lung  cancer 
as  a  man  of  your  age  twenty 
years  ago.  They  do  know, 
however,  that  their  chances 
of  saving  your  life  could  be 
about  ten  times  greater  if 
they  could  only  detect  can¬ 
cer  long  before  you  yourself 
notice  any  symptom.  (Only 
1  in  every  20  lung  cancers  is 
being  cured  today,  largely 
because  most  cases  progress 
too  far  before  detected.) 

That’s  why  we  urge  that  you 
make  a  habit  of  having  your 
chest  X-rayed  every  six 
months,  no  matter  how  well 
you  may  feel.  The  alarming 
increase  of  lung  cancer  in 
men  over  45  more  than  jus¬ 
tifies  such  precautions.  Far 
too  many  men  die  need^ 
least y! 

Our  new  film  “The  Warning 
Shadow”  will  tell  you  what 
every  man  should  know 
about  lung  cancer.  To  find 
where  and  when  you  can  see 
this  film,  and  to  get  life¬ 
saving  facts  about  other 
forms  of  cancer,  phone  the 
American  Cancer  Society 
office  nearest  you  or  simply 
write  to  “Cancer”— in  care 
of  your  local  Post  Office. 


American 

Cancer 

Society 
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0t 

mi  AwMb-a.r.  (ttv 

N«.  inu-u 


Designed  by  expert  oil  heating  engineers  and  manufactured  in  accordance  with 
the  highest  accepted  standards  for  materials  and  construction. 


4$ 

6oo4  Oil  HB9tef  fof 

Bufnki  Of  Mooini 

Hoofy  Fool  Oil  I 


Manning  &  Lewis  build  fuel  oil  heaters  for  any  application  requiring  heating  for 
burning  or  bulk  movement  such  as  Power  Plants — Hospitals— Apartment  Houses— 
Commercial  Buildings— Eiulk  Distribution  Stations  and  Storage  Tanks— Ail  M&L  Oil 
Heaters  are  suitable  for  heating  the  oil  with  hot  water  or  steam. 

Maiinliig  A  L«iirls  €•• 

32  Ofdee  Street,  Newark  4,  New  Jersey 


^  AfWoVent  ^ 

^  FAHS  ^ 


Aerovent  Pan  Company,  Inc 

Ash  and  Brandt  Streets  Pifwe,  Ohi 


tformane0  is  in  the 


Speed  HEAT  TRANSFER  Analysis 


INDUSTRIAL  HEAT  TRANSFER,  by  F.  W.  Hutchin¬ 
son,  presents  a  time-saving  approach  to  methods  of 
heat  transfer  analysis  with  123  working  graphs  that 
give  direct  solution  to  your  most  commoniy  encount¬ 
ered  probiems.  Graphs  are  equal  in  accuracy  to  the 
equations  from  which  they  are  derived,  and  permit  the 
direet  evaiuation  of  the  heat-transfer  characteristics  of 
each  fluid  without  the  necessity  of  determining  its 

Ehysieal  properties.  Covers:  air,  acetyiene,  ammonia, 
ensene,  ehl^ne,  ethane,  ether,  helium,  oxygen,  pen¬ 
tane,  steam,  water  and  58  other  industrially  used  liquids 
and  gases. 

336  Pa9«s,  123  Working  Graphs 

$6.00 

(Is  (^saSa  w  waftaat.  M.SS) 

Order  your  copy  direct 
Sent  postpaid  if  payment  accompanies  order 


7«Mode  “Mmehmtm' 
Airfoil  Propellar 


Now  get  top  efficiency  against  resistances  to  iVi"  SP 
without  special  equipmenti  Standard  Aerovent  units 
with  new  7-blade  propellers  move  more  air  at  tlower 
motor  speeds  with  /ess  horsepower.  Write  for  folder. 

Ask  for  bulletin  S-501 

All  Arfovent  Fans  arr  rated  in  accordance  with  the 
Standard  Test  Code  and  U.S.D.C.Comm.Std.CSlTg-Sl. 
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STEAM  LOSSES  FROM  STEEL  PIPING  -  2^  TO  6  INCH  PIPE 


KBI 

B 

C 

D 

mm\ 

mm 

Nominal  Pipe  Diameter,  Inchea 

mm, 

Temp. 

Diff., 

Deg. 

Sat. 
Steam 
Temp. 
(Col.  A 
+  70 

Deg.) 

Abs. 

Steam 

Prew. 

for 

Col.  B 
Temp. 

Latent 

Heat, 

Btu 

per 

Lb. 

Heat 

Lom, 

Btu 

per 

Sq.  Ft. 
per  Hr. 

Heat 

2H 

3 

4 

5 

BHi 

Lose, 

Lb. 

Outside  Surface  Area,  Sq.  Ft.,  per  loo  Lineal  Feet 

per 

Sq  Ft 

75-27 

91.63 

1x7.81 

*45-64 

*73-44 

per  Hr. 

Pounds  of  Steam  Lost  per  Hour  per  loo  Lineal  Feet 

265 

335 

WBi 

882.7 

809.86 

0.9*75 

69.06 

84.07 

108.09 

*59. *3 

270 

340 

US 

878.5 

833.88 

0.9492 

7*. 45 

96.98 

***.83 

*64.63 

27s 

345 

mm 

874.4 

857.90 

0.98x1 

73.85 

89.90 

*15.58 

*42.89 

170.16 

280 

350 

870.2 

88x .92 

*0135 

76.29 

92.87 

*19.40 

*47.61 

*75.78 

.285 

355 

*44 

865.8 

905.94 

1.0464 

78.76 

95-88 

123.28 

*52.40 

290 

360 

*53 

861.7 

929.96 

x.0792 

81.23 

98.89 

*27.14 

157. *7 

187.18 

295 

365 

*63 

857 -4 

953.98 

1.1x26 

83.75 

*01.95 

*3*08 

162.04 

*92.97 

300 

370 

*73 

853.0 

978.00 

*  1465 

86.30 

*05.05 

*3507 

166,98 

*98.85 

305 

375 

*84 

848.6 

XO07 . X4 

x.1868 

89.33 

*08.75 

*39.82 

172.8s 

205.84 

310 

380 

196 

844* 

**1036.28 

* .  2277 

92.4* 

**2.49 

A  *7 

*44.64 

178.80 

2X2.93 

3*5 

385 

208 

839.5 

*065.42 

x.2691 

95-53 

116.29 

*49.5* 

*84.83 

220.11 

320 

390 

220 

834.9 

*094.56 

13**0 

98.68 

*20.13 

*54  45 

*90.93 

227.38 

325 

395 

233 

830.3 

**23.70 

*  3534 

101.87 

124.01 

*59  44 

197.** 

234.73 

330 

400 

248 

825.5 

**52.84 

1.3965 

*05.11 

127.96 

*64.52 

203.39 

242.21 

335 

405 

262 

820.6 

1x81.98 

*4404 

108,42 

13*. 98 

169.69 

209.78 

249.82 

340 

410 

277 

815.8 

1211. 12 

1.4846 

***-75 

*36.03 

*74.90 

216.22 

257.49  1 

345 

4*5 

292 

810.8 

1240.26 

*  5297 

**5-*4 

*40.17 

180.21 

222.79 

265.31  1 

350 

420 

309 

805.8 

1269.40 

*•5753 

**8.57 

*44.34 

*85.59 

229.43 

273.22  S 

355 

425 

326 

800.7 

*303.86 

1 .6284 

*22.57 

*49.2* 

*91.84 

237.16 

282.43 

360 

430 

344 

795.5 

*338.32 

1 . 6824 

126.63 

*54*6 

198.20 

245.02 

291  80 

365 

435 

362 

790.2 

1372.78 

*•7373 

*30.77 

*59- *9 

204.67 

253.0a 

30*. 32 

370 

440 

382 

784.9 

1407.24 

*.7929 

*34.95 

164.28 

211.22 

261.12 

3*0.96 

375 

445  :> 

402 

779.4 

*44*. 70 

1 .8498 

*39.23 

*69.50 

2x7.92 

269.40 

320.83 

580 

d45o 

423 

773.8 

1476.16 

*•9077 

*43-59 

*74.80 

224.7s 

277.84 

330.87 

385 

455 

444 

768.1 

1510.62 

1.9667 

148.03 

180,21 

231 . 70 

286.43 

34*.  *0 

390 

460 

467 

762.3 

*545.08 

2.0269 

*52.56 

*85.72 

238.79 

295.20 

35*. 55 

395 

465 

490 

756.4 

*579.54 

2.0882 

*57.18 

*9*. 34 

246.01 

304. *3  _ 

362.18 

400 

470 

5*5 

750.3 

16x4.00 

2.15x1 

161.91 

*97.** 

253.42 

3*3-29  « 

373.09 

405 

475 

540 

744.* 

1657.66 

2.2277 

167.68 

204.12 

262.45 

324.44 

386.37 

410 

480 

566 

737.8 

*701.32 

2.3059 

*73-57 

211. 29 

271.66 

335.83 

399.94 

415 

48s 

593 

73*.  3 

*744  98 

2.3861 

179.60 

2x8.64 

281 . IX 

347  5* 

4*3.85 

420 

490 

622 

724.7 

1788.64 

2.4681 

*85.77 

226.15 

290.77 

359. 45 

428,07 

425 

495 

65* 

718.0 

1832.30 

*55*9 

192.08 

233.83 

300.64 

37*. 66 

442.60 

430 

.  681 

711.1 

*875.96 

2.6381 

*98.57 

24*. 73 

3*0.79 

384.2* 

457-55 

435 

505^ 

712 

704.1 

19x9.62 

2.7263 

205.21 

249.8* 

321.19 

397.06 

472.85 

440 

5*0 

745 

696.9 

1963 . 28 

2.8172 

212,05 

258. *4 

33* -89 

4*0,30 

488.62 

445 

5*5 

778 

689.6 

2^.94 

2,9103 

219.06 

266,67 

342.86 

423.86 

504.76 

450 

520 

813 

682.x 

2050.60 

3  0063 

226.28 

275.47 

354. *7 

437-84 

52* .4* 

455 

5*5 

84S 

674.6 

2*04,54 

3 .**97 

234.82 

285.86 

367-53 

454.340 

54*  .08 

460 

530 

88s 

666.8 

2x58.48 

3.237* 

243.66 

296.62 

381.36 

471-45 

56*. 44 

465 

535 

923 

659.0 

22x2,42 

3.3572 

252.70 

307.62 

395-5* 

488.94 

582,27 

470 

540 

963 

651.0 

2266.36 

3.48*4 

262,04 

3*9.00 

4*0.14 

507.03 

603,81 

475 

545 

*003 

642.8 

2320.30 

3.6097 

271.70 

330.76 

425.26 

525.72 

626,07 

480 

550 

*045 

634.5 

2374.24 

3.74*9 

281.65 

342.87 

440.83 

544.97 

649.00 

485 

555 

1089 

626.x 

2428.18 

3.8783 

291.92 

355-37 

456.90 

564.84 

672.65 

490 

560 

**33 

6*7.5 

2482.12 

4.0196 

302,56 

368.3a 

473. 55 

585.4* 

697.16 

495 

565 

1180 

608.7 

2536.06 

4.1664 

3*3.60 

381.77 

490.84 

606.79 

722.62 

500 

570 

1228 

599.7 

2590.00 

4.3*88 

325-08 

395  73 

508.80 

628.99 

749.05 
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STEAM  LOSSES  FROM  STEEL  PIPING  -  7  TO  12  INCH  PIPE 


i 


I 


A 

B 

C 

D 

E  ^ 

NOTiinal  Pipe  Diameter,  Inchee 

Tc■^>. 

Diff., 

D«k. 

S«t. 

StMfll 

Abe. 

Steem 

Lfttcnt 

Heat 

Loee, 

mm 

■ipfl 

IBB 

8 

9 

10 

mm 

Temp, 

PieM. 

Heat, 

Btu 

per 

Lb. 

Btu 

Lb.  0 

Outside  Surface  Area,  Sq.  Ft.,  per  loo  Lineal  Feet 

(Cot  A 
-♦-70 

for 

C0I.B 

per 

Sq.  Ft. 
per  Hr. 

per 

Sq.  Ft. 

199.62 

335.80 

*5*. 98 

*81.43 

333-80 

Temp. 

per  Hr. 

Pounds  of  Steam  Loi^  per  Hour  per  loo  Lineal  Feet 

IP 

190 

1.693 

1035.1 

D 

97.50 

0.0951 

*3.96 

55 

135 

1.941 

1033 . 3 

*09. *7 

0.1069 

wSBm 

BZBZI 

36.94 

6o 

*30 

3.331 

*019.4 

131 .04 

0.1187 

mSm 

36.80 

*9.9* 

33-4* 

65 

*35 

*,536 

1016.5 

13*.8i 

0.1307 

*95* 

3*  *93 

36.78 

43.63 

70 

140 

iM-j 

1013.6 

*44.58 

0.1436 

38.47 

33.30^ 

35-93 

40.13 

47.60 

*45 

3.380 

1010.6 

*56.35 

0*547 

30.88 

34-93 

38.98 

43-54 

5*.  64 

%  80 

*50 

3  7*6 

1007.7 

168.13 

0.1668 

33.30 

37  66 

4*. 03 

46.94 

55-68 

«5 

*55 

4.301 

1004.7 

179.89 

0.1790 

35.73 

40.4* 

45  *0 

50.38 

59.75 

90 

160 

4.739 

1001.8 

191.66 

0.1913 

38.19 

43  *0 

48.30 

53-84 

63.86 

95 

i6s 

5  334 

998.8 

*03  43 

0.3037 

40.66 

46.00 

5*  33 

57-33 

68.00 

100 

170 

5  990 

995.8 

315.30 

0.3161 

43.  *4 

48.80 

54  45 

60.83 

7*  *3 

«05  D 

*75 

6,716 

993.8 

339.68 

0.3313 

46.17 

5*.  *3 

58.38 

65.09 

77  ** 

110 

180 

7.5*0 

989.8 

*44  *6 

0.3467 

49  *5 

55.70 

63.16 

69-43 

8*  35 

**5 

*85 

8.38* 

^^5)86.8 

358,64 

0.3631 

5*. 3* 

59.1,8 

66.04 

73.76 

87.49 

130 

190 

9.336 

983.8 

373.13 

0 . 2776 

55.4* 

62.68 

6995 

78.13 

93.66 

135 

*95 

*0.385 

980.8 

287.60 

0.3933 

58.53 

66.30 

73.88 

*  83,53 

97.87 

*30 

300 

»».5*5 

977.7 

303.08 

0.3090 

i,.6i.68 

69  77 

77.86 

86.96 

*03.14 

135 

305 

13.773 

974.6 

3*6.56 

0.3*48 

-64.84 

73.34 

81.84 

91.41 

108.43 

310 

*4**3 

97*  S 

33*. 04 

0.3408 

68.03 

76.95 

85.87 

95-9* 

**3,76 

**5 

16 

968.3 

345-5* 

0.3568 

71.33 

80.57 

89.91 

100.41 

119.10 

1^*50 

330 

*7 

965* 

360.00 

0.3730 

74.46 

84.23 

93.99 

104.97 

**4  5* 

*55 

335 

*9 

96*. 7 

377-30 

0.39*3 

78.3* 

88.58 

98.85 

110.40 

*30.95 

160 

330 

31 

958.6 

394.60 

0.4116 

83.16 

9* -94 

*03.71 

1*5.84 

*37-39 

*65 

*35 

*3 

955-0 

4*1.90 

0.43*3 

86.10 

97.39 

108.68 

*31.38 

*43-97 

170 

340 

*5 

95*0 

439 . 30 

0.4508 

89.99 

loi .  79 

**3-59 

126.87 

150.48 

*75 

*45 

*7 

949  0 

446.50 

0.4705 

93.9* 

106.34 

118.56 

*3*-4* 

*57.05 

180 

350 

30 

945.* 

463.80 

0  4907 

97.95 

110.80 

**3  65 

138.10 

163.80 

*85 

*55 

33 

941.3 

481 . 10 

0.5113 

103  .05 

**5  43 

138.81 

*43.87 

170.64 

*90 

360 

35 

938.4 

498.40 

0.531* 

106.02 

119.93 

*33.83 

*49.47 

*77*8 

*95 

*85 

39 

934-4 

5*5.70 

0.55*9 

^10,17 

134.63 

*39  07 

*55-3* 

184.22 

300 

370- 

^4* 

93* -4 

533  00 

0-57*3 

**4-34 

139.33 

*44-2* 

-161.06 

*9*  -03 

305 

*75 

^  45 

938,3 

553.48 

0.5963I 

119.03 

*34.64 

150.36 

167.83 

*99.04 

310 

380 

49 

9*4* 

573.96 

0.6310 

133.96 

140.23 

156.48 

*74.77 

307 . 39 

3*5 

*85 

’  S3 

930.9 

594.44 

0.6455 

138.85 

*45- 75 

163.65 

181.66 

**5.47 

330 

390 

58 

9*7.0 

614.93 

0.6706 

*33  87 

*5*  4* 

168.98 

188.73 

**3-85 

335 

63 

9*3.4 

635.40 

0.6956 

138.86 

*57  07 

*75.38 

*95-76 

333.19 

330 

300P 

67 

909.6 

655.88 

0.7311 

*43-95 

163.83 

181.70 

303.94 

340.70 

*35 

305 

7* 

906.0 

676.36 

0.7465 

149.03 

168.56 

188.10 

310.09 

*49. *8 

340 

3*0 

78 

903.1 

696.84 

0.77*5 

*54** 

*74.43 

*94.65 

*17.40 

*57  86 

MS 

3*5 

84 

898.3 

7*7.3* 

0.7985 

*59 .40 

180.30 

301.21 

234.73 

366.54 

350 

3*0 

'  90 

894.4 

737.80 

0.8349 

6*64.67 

186.36 

307.86 

333.15 

*75  35 

*55 

3*5 

96 

890.6 

761.83 

0.8554 

*70.75 

*93  *5 

**5.54 

*40.75 

*85.53 

360 

330 

*03 

886.5 

785.84 

0.8865 

176.96 

300.17 

**3.38 

*49  49 

*95-9* 

A«tl«  ^ 

MrMoM-typa  HaM*.  tlsM  M* 
Niroafti  4Vi*  Oi>X.  2W* 


i-wnukmm  mt 

lf««  WM»4  •»•«< 

Miw>r»cH— .  fwt«4  k>rMi 
(•Mnadlant.  Sliai  H* 
Hiragth  4V4‘’  sK' 


IKMm  UVR 

V«|g«t  ar*  backtaallna  — 4I«> 
»liratia»  May  ba  kwattail  ar  ra* 

{trait  wbb  aN  taftty  t^a  raagba- 
wtab.  Aha  ||agb>4  lyy^^taaaa* 


kIMiOWU  VMVI 
ftm»4  tiaal  ar  taaii-ttaal 
baaiat.  bliat  M*  thrawth 
2V4'  M.T,  m'^lhraaab  ** 
yXT.ibpaawiKlaaarwaM- 


CartrMfa  typa  13  la  500  aai  ib 
aaaacMy.  «aat  H'  <•  3M*OM 


iarfa  4laaia>ar  an4  tapadty. 
All  brati  taratrgcWaa.  MM> 


CNKK  VAtVI 
PMan  Tyaa  Nr  fraan.  Slaat 
Ibraaab  4H'O.0  S. 

. . .  WnUe  ^  ilteie  ccUaJxk:^ 

Na.  101  INcklaM  and  pocfcod  voivac,  atrolnara,  driart,  chock 
onlvaa,  raiial  yelvac,  Hiraa  woy  yeivac,  Hqiiid  gowga  taM, 
fonQa  union*  and  occataoria*  lor  ok  conditioning,  ralrig- 
arotion  and  induttriol  uta*. 

Na.  SOI  Ammonia  volva*  and  accaaaorla*. 

Na.  71  Drag  forgad  and  cold  roUad  daal  Otting*. 
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N*.  47>2  C«m* 

Mnalian.  Th«  bail  kind  of  sofaty 
control  tor  tba  ovaroga  imoll  staom 
botlarj  mommum  prattura,  25  Ibi. 
Hot  cool  taad  volva.  Quick  Hook¬ 
up,  tiroighl-through  blow -off  volva 
and  otbar  McDonnall-davalopad 
footurat. 
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Na.  747-7  Faadar  Cwt-aH  Cam* 
binalian.  Companion  to  tba  No. 
47-2,  davalopad  aipaciolly  for 
larvica  on  tmollar  hot  wotar  ipoca 
haoting  boilart.  Maximum  prat- 
Hira,  30  Ibi. 


Na.  SI -2  Faadar  Cut-off  Cam- 
binatian.  For  lorgar  boilart,  both 
ttaom  and  hot  wotar.  Maximum 
praiiura,  3S  Ibt. 


No.  S3-2  Faadar  Cwt-aff  Cam- 
blaatian.  For  highor  pratturo 
boilari,  up  to  75  Ibt.  Utod  on 
both  itaam  and  hot  wotar  ipaca 
hooting  boilart. 


The  horsepoNer  in  your  boiler 
can  get  thirsty  too! 


To  havo  tho  facto  handy,  writo  for  eomploio  Catalog. 


MCDONNELL  &  MILLER,  Inc.,  3500  N.  Spaulding  Ave. 
Chicago  18,  III. 
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Right  from  the  start,  let’s  get  this 
straight:  We’re  talking  about  hot 
water  space  heating  boilers  as  well 
as  steam  heating  boilers. 

Both  kinds  can  get  thirsty.  Both 
can  run  into  a  hazardous  low  water 
condition  from  any  of  a  dozen  and 
more  reasons. 

There’s  only  one  real  answer  to 
the  question  of  a  thirsty  boiler.  That 
is  to  install  the  device  that  auto¬ 


matically  adds  water  to  maintain  a 
safe  level  in  the  boiler,  then  stands 
by  to  stop  the  firing  if  boiler  water 
drops  to  a  dangerous  level. 

McDonnell  feeder  cut-off  combina¬ 
tions  have  been  doing  just  that  for 
many  years.  They  are  the  best-known, 
most  widely  used  controls  of  their 
kind.  Make  them  a  part  of  every 
boiler  installation. 


^  MCDONNELL 


